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TECHNICAL MEMORANDJJM X-53956 
CAPE KENNEDY WIND COMPONENT STATISTICS

MONTHLY AND ANNUAL REFERENCE PERIODS FOR ALL 
'LI(llT AZIMUTHS FROM 0 TO 70 I<M ALTITUDE 
SUMMARY 
Head-, tail-, and cross-wind component speeds for Cape Kennedy are 
tabulated for all flight azimuths for altitudes from 0 to 70 km by 
monthly and annual reference periods. Wind speeds are given for 7 
selected percentiles ranging from 0.135 percent to 99.865 percent for 
each reference period.
INTRODUCTION 
In presenting a consolidated tabulation of wind statistics for all 
flight azimuths, this report serves as a standard reference for a number 
of aerospace engineering applications; e.g., wind-biased control pro-
grams and trajectory dispersion analyses. 
This document supersedes MSFC Memorandum R-AERO-Y-ll8-66, entitled 
"Cape Kennedy Wind Component Statistics, 0 to 60 Km Altitude, for all 
Flight Azimuths for Monthly and Annual Reference Periods." 
EXPLANATION 
Since wind statistics vary only slightly with small azimuth changes, 
the azimuth increment given here (15 degrees) is considered sufficiently 
small to effectively describe all azimuths. Figure 1 shows the range of 
azimuths over which the published wind speeds apply without interpolation. 
Since the wind components are orthogonal to the flight azimuth, it becomes 
obvious that wind statistics for all other azimuths can be obtained from 
the tables as illustrated in the following tabulation.
USE OF PUBLISHED STATISTICS TO OBTAIN OTHER
FLIGHT AZIMUTHS (a = flight azimuth) 
To Obtain Headwind Tailwind Left Crosswind Right Crosswind 
a = 15° Use a = 105°Left Use a = 105°'Right Use a = 105° Use a = 105° 
____________ Crosswind (-) Crosswind (+) Tailwind (+) Headwind (-) 
a=360° Usea=90° Left Usecz=90°RightUsea=90° Usea=90° 
Crosswind (-) Crosswind (+) Tailwind (+) Headwind (-) 
a = 1200 Usea=30° Right Usea=30° Left Usea=30° Usea=30° 
Crosswind (+) Crosswind (-) Headwind (-) Tailwind (-I-) 
a135° Usea=45° Right Usea=45° Left Usea=45° Usea=45° 
Crosswind (+) Crosswind (-) Headwind (-) Tailvind (+) 
a = 150° Use a = 60° Right Use a = 60° Left Use a = 60° Use a = 60° 
Crosswind (+) Crosswind (-) Headwind (-) Tailwind (+) ________________ 
a	 165° Use a = 75° Right Use a = 75° Left Jse a	 75° Use a = 75° 
Crosswind (+) Crosswind (-) leadwind (-) Tai].wind (+ 
a = 180° Use a = 900 Right Use a = 900 Left Jse a = 90° Use a = 90° 
Crosswind (+) Crosswind. (-) Eleadwind (-) Tailwind (+) 
a = 195° Use a = 105° Right Use a = 105° Left Use a	 1050 Jse a = 105° 

















Figure 1. Range of Azimuths for Which The 
Published Values Should be Used Without Interpolation 
(NOTE: If the desired flight azimuth falls on a line of separation, 
choose the a towards the E-W axis. Direction azimuths are with refer-
ence to true north.)
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The wind components at the several percentiles apply to the listed 
azimuth plane and its orthogonal plane. Consider, for example, the 
30-degree flight azimuth tabulation. Under head- and tail-winds, the 
negative (headwind) values indicate a wind component blowing from 
30 degrees. The positive values (tail-wind) indicate a wind component 
blowing from 210 degrees. Under right and left cross-winds, the nega-
tive values (left cross-wind) show the wind component from 300 degrees 
while the positive values (right cross-wind) give the component from' 
120 degrees. All wind speeds are in meters per second. 
The tables were produced by first forming a cumulative percentage 
frequency of component wind speeds for each flight azimuth. Wind speed 
values were then interpolated for the listed percentage levels from the 
cumulative percentage frequency. Where no entry appears under a listed 
percentage level, the first value of the cumulative percentage frequency 
was larger than that called for percentage level. Since this depended 
upon the number of observations and the frequency of occurrence of the 
minimum, wind speed, .135 percent values could be obtained only for 
31-day months with single minimum wind speed occurrences and for annual 
reference periods. The small number of observations above 27 km caused 
several other percentage levels to be unavailable also. At all altitudes 
the minimum wind speed should be substituted for all missing percentiles. 
Two data samples were used to compute the wind component statistics. 
The lower level (0 to 27 km) sample was composed of 12 years of serially 
complete radiosonde observations taken twice daily. The upper altitude 
(28 to 70 km) sample, although smaller and not serially complete, con-
tained all rocketsonde observations available at this time. 
To relate the tabulated percentage levels to the normal (Gaussian) 
distribution use:
Normal Distribution 	 Percentile 
mean -3 standard deviations	 0.135 
mean -2 standard deviations	 2.28 
mean -1 standard deviation 	 15.9 
mean median	 50,000 
mean +1 standard deviation 	 84.1 
mean +2 standard deviations	 97.72 
mean + 3 standard deviations	 99.865 
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SCALAR WIND	 TABLE .'t.1 
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL cOMPIETED 0 to 27 6,1 PATRIC K	 AF8, 7 28' 14' N 80' 36* JAN. I, 4956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLOR(DA) 
SERIAL COMPLETED 0 to 27 Sn, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 18,1956 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSORDE 28 Sm op CAPE KENNEDY, 5 28'29' N 80' 33' W JAN. I,	 960 00 DEC. II, 967 FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUN MIN DIR CUMULATIVE PERCENTAGE FREQUENCY 





SFC 7'14 '0.41 '0.2 *4.5 *3.3 *6.0 .7.9 *0,8 '40.0 '11.4 '42.0 1 . 0 /"4'0.O '0.4 '4.0 '1*11 '3•S'1.6'42.O'17.9'20.2'2I.9 '76.9 '20,0 S3 2.0 7444 .0.0 .0.6 .4.5 '2.3 .9.) .0.9 .40.3 .21.0 .25.2 .27.6
.90.9 •39. ,40 3.0 7410 '0.0 '0.0 '4.2 '2.2 '3.2 .5.4 '12.0 .20.2 '27.1 '29.3 *33.2*36.9 'i.0 225 9.0 74'4 'U-U *00 *3*4 '2.6'4.3 .0.2 *19.7 '24.8 31.3 '39.5 048,5 *q9 .960 p50 5 . o 140 '1.0 53'I.O'2.U'3.9'6.3',I.I 'I0.1'29.2'36.8'44,7'09.7 '48.9 *54.o 234 6 . 0 744 '2.0 Z0'P'0'3*0'6•)'8.S'43•5*23.I*33.804I.9*95.9050.4.53.6*57,5 227 7.0 744 *44.41 345 4.O'S'u'7.3.,o.6' 4 5.0 '26.6 '39.2 *.,6.9 052.5 '.5'o2.9'6q.6 270 0 . 0 704*2.0 322'4•Q'l•0'/.9'4z*3'4O.O*3j.5*,3.o*l,3.*50.6o43.$,73.9U77,0 260 
''0 704 '0.14 290 '3.0'7.O'I4.2'43.9',4.44'33.7'46.5059.9065,6070,5,7,9 *03,0 260 
l0'O 74*4.0 226 'A.O'7.0*44.9'I5.4'29.0*38.o*5p.0*o5.4 '72.0 '/6.5 '02.9 '05.0 p75 Il0 794 '5.0 295
'50'9*3'437'44*4*z6•44*4I.5*57.9*7o.4*7a,3*oo.7.669.I,IQ 20 12.0 7444 '0.0 2 03'7.0'4I.4.I0 •9'20•2'30•O'443.8'59.4+70.3076.7*0l.5*97.q*99.Q 
43 . 0 740
-
'10 . 0 299'40.o'45.7'40.I'24.6'34.,, '43.4 '57.4 'o9.0 '744.0 09.7 '07.9 '09. 205 14.0 744 '9. 297 '9.0'IS.U'49.7'244.I'3o*44'4o.9'53.a*,4.4'7o.o'7z.e*4I.9*ta. 754 45 . 11 740' 44.0 290'l7Q'46•6*I0•4*74.4'77.2+36.M*97.z*56.7oop7.7u.J.77,.80Q 250 46 . 0 744 '"4. 276 '1(1.0 '13.7 *49.5 '10.1 • 2 . ° *34.44 '90.9 ''47*7 '53.0 '56.5 '62*9'69. 764 7 . 6 754 '9.0 14 3'9•0'403*4I9+I340480*;S.0+39.2o39.9o94,5o441.o.55,9o5g,0 zoo 40.0 7'.', '0.0 '0.0 '4. 3'6•9'9.U*42•I*40.b*p6.4*33.9*383.4 4.5 'OS.? '7.0 S'4 49.0 705 '11.2 '0'O'I'9 'p.4'4.I'6.4 '47.5 *9.3 027.3 324 '369 '54,5 20.0 /444 '0.0 'O.D'U.S*I.Z '2.1 .4.4 *4.3 *49.7 '24.4 .29.0*20.1*91.9*92.0 24 . 0 744 '0.0 '0.	 '0.7 '1.3.2.7 *6.5*42.9 '19.0 '23.4 '29.9 '32.9 '37. zo,, 22.0 J'44 .0.0 .2.6 *6.0 *12.1 .10.3 *22.6 .29., .37.9 ,97fl 265 23.11 /5', '11.0 ,0.4	 '0.5 '4.2 *2. 261 244.0 7444 '0.0 '0.3	 '1.0 '4.5 •3..1'7.I'I2.9'49.7'25,0'20,7 '36.9 '92. 260 49.0 7411 '11*0 'I.4l'4.'l'7.I.3.1 07.9 '45. 2'2I''4'25*4'34.J'36.9*94.Q 770 24.0 740 '4.0 • 1 . 3'2.2*9.3 '9. 2'49.l 76.3'34.S'.45.5 'o9.9
'i'o 264 27.0 744 'l.a 'I*I'I.S'7.4 ''4.' 'I0.6'24.9'29*635.3049.4095.9 '53.Q 263 26.0 10', 9.4 119 1.6	 0.' 9,6 7.6 10.0 20.0 24.6 2'.' 32.0 34.7 35,90 2640 29.0 107 0,3 10* 1.n	 .S 6,49 7.' 14.9 25.9 29.4 3'.o 37.9 39.6 30,9 2409 30.0 1044 6.3 2010 10,0 .7 7,0 9.0 10.7 20,9 340.9 35., 37.0 49,4 41.5 755 31.0 104 1.6 704 4.7	 7..' 7.5 10.0 241.0 30,7 39.9 4fl. 49.0 'os,o '05.0 270 32.0 117 '.6 2". 0,9 6.2 7.7 17.5 2'.' 35.5 400.8 03. 64.4 67.8 49.0 2108 33.0 119 4,3 1310 '0.6	 6.9 2•9 14.' 29.0 30,9 402.6 65., 67.5 49.9 4*4.2 97 34.0 117 4.1 j04, 6.7	 5,1 6.11 12.9 25.9 34.4 69.1 59.5 52.9 59.0 55.7 97 3,.0 104, '.0 2 7 41 0.2	 6,7 s.i 9. .s 41.9 5?.t 55.4. 61.0 69.5 54•*, 97 36.0 1141, 9.44 1510 ,2	 3.4 6.9 17.5 29.0 440.9 52.7 61.4 65.9 56.4 69.7 95 37.0 116 9.44 156 t.	 7,0 5.14 17. 3fl.6 440.0 59.0 60.4 54.9 75.1 75.3 00 38.0 1104,. 0.1 it', 0.9	 7•9 5.4 10.0 30.0 III.', 56.44 65.', 57.9 92.1 02.4 401 39.0 117 0.0 o '1.2 7.7 3.44 17.0 3fl.7 49.40 61.' 69.44 71.0 15.1 76.3 103 00.0 115 1.7 147 4.9, 17.0 37.4* 400.9 53.4 65.11 67.0 '67.9 844.0 104 
'01.0 117 6.3 3413
.
5.44 5.9 9.4 3.5 409.4 54.0 53.. 55.0 409,9 89.1 19040 42.0 016 '.2 15.9 '.9	 .44 4.9 17.0 30.7 46.0 56.9 64., 68.9 95.4 4010.7 1fl5 43.0 1144 41.5 2 7 0 1.5 44.1 j.fl 30,c 46.9 4049.' 610.,, 56.9 940.0 940.4 104 404.0 101 1,1 21)4 4.', 4.7 11.44 74.9 46.9 51.5 69.', 71.' 36.9 95.4 49 
'0,.0 111 1.7 175 44.44 9.0 j7•5 24.' 44.10 6.5 59,. 7.9.0 941.1 92.0 83 
'05.0 11,4 6.5 190, 7.0 9.' 9.3 14.0 31.0 50.0 51.5 59.5 75.40 99.0 90.19 406 
'07.0 1010 5.2 03.5 1.9 .9 12.' 15.5 37.41 5fl5 640.3 7I.* 77,0 990.9 409.4 97 
'440,0 006 1.1 174 7,4 40,4 06.5 34.3 59.5 53,9 71.0 80.9 914.40 60.', 44 
'09.0 10, '0.6 1 . 5.44 9.0 46,4 34.9 50.7 67.49 70., 74,fl '90.9 81.0 007 50.0 1044 5.1 St 5.fl 7..' 1,? iS.' 37.0 544.7 53.' 71.. 74.n 92.9 844,5 449 51.0 95 5.5 03 .0 9.6 94,1 34.' 55•fl 57.4 77,. 75.5 74.9 75.4 19 52.5 810. 0,7 949 5.fl 7.7 j4,fl 340.7 509 59.4 12.0 77.7 77,0 77*4 201 5.1.0 8.9 '.5 t 4.' 9.1 11.1 40.5 59.7. 71.9 744., 77.0 744.7 79.2 747 54,0 70 6.3 302 7.' '.4 14.' '00.0 60.0 76.' 79.,, 79.4* 449.1 80.4 263 55.0 5'. 5.9 124 9.5 17.0 15.0 01.40 58.9 706.9 84. 95.4 95.9 97,0 777 50.0 57 4.11 145 9.' 1.8 19,fl 404.5 70.2 81.9 91.7 92.5 949.3 93,9 273 57.14 45 1.8 224 9•fl 12.44 21.' 47.0 71.0 95.7 002.' 908.5 109.4 109.7 259 58.0 00, 8.1 246 19.1 19.1 57.9 77.9 592.7 949., 140,4 140.6 180.4 2449 59.0 
60.0
1, 10.0 2410 17.' '04.7 80.4 114.1 1111.. 0111." '15.5 105.44 259 041 12.9 295 30.6 44.0 79.4 75.7 76.0 76,0 74,3 74.3 275 61.0 7 05.1 2103 20.0 '01.5 50.4 75.4 75.0 744,', 75,0, 75.', 275 62.0 0, 24 .5 276 50,0 77.44 71.9 70.5 71.5 70.5 71.9 273 63.0 5 25*4 2 7 5 60.5 6'.' 61.14 101.9 93.9 93,9 93.9 7403 64.0 6 29.8 290
.	 510,9 66.5 57.0 67.1 67.0 407.0 67.2 2110 65.0
.5 37.0 2 7 7 55,5 50,'l 62.4 57,' 57,5 42.5 67.44 245 
.65.0 
67.0






49. 60.5 544.90 60*. 60.8 4,0.8 60.9 2405 
69.3 '9 24.46 290
5.fl 11'.3 110.0 712.0 '17.9 012.9 743 
70.0 '9 21.6- 29,6
'00.0 429.5 0244.' 124.0 024.0 476.7 924.1 269 38.0 '27.S '2'.' 1244., 928.0 0944.2 029.2 2406
SCALAR WIND	 TABLE 1.2 
DATA SOURCE FEBRUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAl. COMPLETED 0 to 27 km PATRICK	 AFB, 7 28' 4' N 80' 36W JAN. 1,1956 tO NOV.17, 1956 R29IIISOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 t 27 km CAPE KENNEDY, B 28' 29' N 80' 33' W NOV. 48, '956 to DEC. 31,1967 
RAWINSOTIDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28'29'N 60' 33' W JAN.	 I, 960 to DEC. 31,1967 
_____________ FLORIDA 
PREPARED BY I TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KM) BBS SPEED (OEO) 0.135	 1.000	 2.280	 5.000 15.900	 90.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) 
SFC 674, •U.0 '0,0 .1.'. .3,7 .60 .8,6 .9,4 040•5
'42.6 '43.0 
4.2 626 '0.0 '1.3 '43.8 'i.l '3.8'7.S'!9.2'lt.9'2!.7'24.7 '28.0 '28.0	 220 
2'S 678 'I.) l.0	 'I.4'2.3 '6.2'9.J'18.o '24.8 '27.7 079.0 033.0 '39.0	 206 3.0 4.7? '1.2 'I,!,	 '2.2 '3.2 '5.''12.5'7I.8'29.2'33.3'35,',., 1 . 0 ''12.0	 290 9 . 5 67fl 'l.a '1.5	 '3.0 'nI '7.9	 '15.1 '26.1 '33. 7*38.6•92.20c1.0053.0 'o 5 . 0 676 l.0 20 2. I	 '3.2'5.6'lQ.2'19.5'30,3 .39.4 43,3 •98,7 '65.0 '86.0	 200 
6.0 670 '4.0 300 '2. 479.9 70.0	 270 7.0 674) '1.4) .126 ''4.2 '8.0 '7,9 04.4	 '76. 6*9O.9'5!.I*54,7060,2o94.5 02.8	 270 8.0 .76 '9.11 230 '5. 7'7'2'9•9'17'3')0.3045.6066.0'62.5087.6095.0091.4) 278 
9. 0 670 '3.0 287 '6. 9' 9 '1 'II.9'49'3'39.7'5U.7 '63.3',V.S •75.j 092.0 093,	 2S 0 . 0 670 '5.0 239 '7'2'IO'O'l7.0';O'9'39.o'5o.4)'48.H'74$,8
'91.0 '92.,	 250 11 . 0 670 '5.5 253 '6' 9 'l7I . 7 'l3.4'73.809 2.4 '60.6 '73'2'8!.I'06.I 99. 0 '95.	 200 12 . 0 876. ' 9. 0 76 '9. 7'l3. •7.S 'o7•i	 '.10.4) '8	 . 9 '75.A'65,7' 8 2,! ''17o 098.	 260 43.0 670 '40.0 '43. 3047.4 '19.3026.3'43.6 'e!.o'jM.I 081.5,85.1 '99.o	 p6 
'I'D 875	 '40 . 0 290 'l5.Z'IB.3'2fl.6',7.9'95.7'56.1*69.5
'lI'2'70'2'02.8'83.0 
40 . 0 .76 ''1 260 'I 2 • 3'!405 '47.6079.3'36.0 '98.7 '57.9'62.5 '67.4 '74.8 '75.	 25 46.0 67, '6.0 .142 '11.1 '12.3 '4500 *70.6035.8 '92.3'9.5 009.! 58.11 '45.5 '66.,	 256 47.0 679 '3.0 'S. 709.5 'Il.I'lS'I '15.1 30.3042.5 "40.7 096.7 '61.0 '62.0	 4155 19 . 0 678 '2,0 '2. 7 ' 4•6 ' 6•70 l I•20 l 8.!27o l o 335 s 3 8 ,5 • '4 !.bS0.C • 5!, U 260 19 . 0 876 '0.0 'I'S '2.1) '3.1 05.5	 'II.9'I9.6'28.5 '31.''33./ 040.0'49. 270 20.0 876 '4.0 '1.1 '1.6 '3.1 '7.3 '47.6 075.6 '29.6.17.7 '41.0 '42.n	 250 
24.0 876 '0.14 '0'S '0.6 '4.2 .2.400.0 '44.7 '46.9 '49.2 02'l.'l '38'2 ')l'U	 236 
22.0 679 'U'O 'O'3'l.0'2'l'5.0'4!.4I'j5. '10.8 '25.3 '36.0 '37.	 208 
23 . 0 678 '0.1! 'li'l '0, '2'2 '4.! '40.6 '5.3 '40.4 '25.7 '32.0 '33.Q	 96 
24 . 0 670 '0.0
'0'3'l'0'2'3'5.4'I0.7'lS•3'I41.5'2!.0'72.5023,Q 
25 . 0 625 '8.0 '4). I'O'S'l'! '2'S'S.9'!!.9'I6.I '48.9 '24.6 '78.5 '29.0	 400 26.0 676 '0.14 '0.7	 '44.7 '4.3 2'*'6.S '42.6 'i7•2'l.7 '79.6 '35.0 '36.0	 60 
27.0 675 '0.0 '0'? '0.9 '!.5'3.0 '7.!'!).5'49.7'74.J'26.4 0110.0 09,5	 86 26.0 4 0.3 4 9.6 6.9 2,4 7,0 16.0 7(1.9 25.. 25.' 94),.9 25.9	 241 29.0 . 7.9 2 7 4) 7,6 6,6 0,0 19,fl 29.7 25.. 29.1 29.9 25.5	 740 30.0 51 '.9 270 2.fl .fl	 76,4 27.6 77.4 20.9 37•4 32.6 32•7	 270 31.0 91 1.7 167 2.9 5,9 7,6	 10.' 24,6 39.0 39, 357 954 357	 269 32.0 SI t.6 2 7 5 .0 .,9 7,6	 29.1 30,8 34.0 3',, 47,1 97,7 47,9	 750 33,5 9. '.9 49 3.0 6,6 9,7	 2'.' 32.0 35.0 37.6 50.7 57.7 59,6	 7747 354) 9• 7•7 9.4 4,2 9.4	 21.7 . . 39.9 37.9 39.9 44.7 46.9 65.3	 245 33.6 100 '.1 2'q 7.0 2.6 5.7 0,8	 776,5 39.7 39.5 42,, 44.9 47.	 2'5 3a.0 102 6.5 1 73 ,l 5,7 17.0	 29.' 344 495 44 49., 54 52,5	 779 37,0 106 5.2 39J 6.2 4,5 6.4 (I.'	 776,4 3',7 63.' 46,. 52,fl 57.6 55.0	 342 36.0 197 4.2 311 5,2 7.5 12.0	 24.0 35.9 4,7 5fl,6 5,6 55,9 54,7	 '67 39.0 1040 4.9 272 5.0 5.4 6.5 I'.'	 26.7 36.4 49,4 40, 57•0 57,0 57,0	 740 80.0 
91.0










5.1 6.2 ,7 j7,6	 29, 30,7 50.4 56.2 70.8 74.0 76,9	 265 
96.0 10'. 9.2 78
3.' 
5.7
7.' '.4 21.1	 28.7 62.0 53.9 65. 71.0 75.6 76.7	 262 
45,5 104 4.0 34 6.1
7.6 9,7 17.'	 30.0 45.6 60.'. 72.8 73.0 76.2 75.4	 263 
48.0 107 '.0 4', 2.'
4,6 0,9 17,4	 32,0 49,7 62.4! 79.. 74.5 77.fl 77.0	 267 
47.0 102 1.3
5,9 16.7 10.6	 35.7 50.4 57.0 76,, 79.0 41.2 81.9	 221 
441.0 99








27 12.' 22.4 37,4!	 4'!,' 5,l 72.7 7', 30.9 90.6 90,7	 245 
55.0
*9 17.6 24.2 3.9,5	 43.0 54,0 75, 30,. 94,6 46.4 96.7	 4147 50 21.5 2 7 7 24." 27.0 34,8	 56.0 70.4 97.0 54 311.6 21.7 91.'	 269 56.4 
57.0
50 24.4 269 28.5 27.5 31,5	 56,0 50,7 90.5 9'.' '02.4 704.7 703,?	 261 
56.0










20,4 34,4	 56,5 57,7 706.' 609., 109.4 39.4 709,5	 93 
51.0 IS 29.1 3175
25.0 43,0	 50.0 94,8 703.0 103.. 104.7 703.9 ¶04.9	 796 
52.0 7 24.4 35s
47,7	 70,5 99, 1o7.' 121.7' '02.' 702,, l0'.7	 949 
63.0 4, 3'.I 252
2'.'	 9'.' 95,4 96.4 97.' 97,4 97.4 97.4	 207 
54.0





241 57.0 59, 50, 50,s 50,0 58,4
75,0	 '45 





2 7' '26.5 720,6 ¶79.7 128.,	 l24, 70.0.0
717.4	 257 
¶29.9	 249 69.0 3 56.8 2 4 5 79.5 '16.6 '74.4 174.,	 '16.5 146.6 115.5	 267 70.0 3 64.9 240. 4fl,S 130,5 739.9 037.,	 131.' '31.0 131.41	 209
SCALAR WIND	 TABLE 1.3 
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 to, PATRICK	 AFB, 7 28° 14' N 80' 36 * JAN. I	 1956 to NOV. 17, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 Sn, CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. IS, 1956 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKE1SONSE 28 So, op CAPE KENNEDY, 5 28° 29' N 80' 33 W JAN. I, 1960 to DEC. 31,1967 
FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUM MIN 01K CUMULATIVE PERCENTAGE FREQUENCY MAX DIR (KU) 085 SPEED bEG) 0.139 1.000	 2.280	 5.000 9.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED IOEGI 
SIC /90 .2.0 .0.6 .4.6 .3.0 .6.2 .0.2 ,9.S .40.5
.42' .16.41 360 
.0 7/4 '14.0 '((.0 'a.? '4.2 '.9 •3 '7.3'12.7'46.9'20.2'22.7 '25.' '27.0 2244 
2'O 704 14.S '0. 0'9''IO'2•Q''4'O •B.6'I5.2'25.0'244.2'27.I.35.9o36. zoo 3 . 0 /'(4 '4.0 '4.4 '1.8 '2.8 'S	 2'II.3 '20.O'25.e°28.8'32.7 '92.9 2'4 0.0 174 '1.0 '4.8 '3.6 .7.2	 'I'4.6'2'4.3'29.O '35.0 '90.2 .59.9 '5j. 250 5 . 0 74'4 '4.44 I 0'4 .0'3 .0'9 . I'S. 7 •V•O'I8.3'78.79 '35.4'02.0 '98.5 '60.9 064.0 250 6'O 144 '2.0 2 75'2 .O''4 .5'6.3'B.O',2. 7	 'iz.S '33.2'40.9 4434.6'544.8 '57.9 '67.0 20 
7. 0 7(4 '4.0 Z Yz'i.o '6.4'7.0'9.5' 5	 '26.o'37.6'44.4''.5.6'58,7 'e'i' 'la•o 230 8.0 744 '3.0 '1. 7''3'4I.3'49.3'29.7'0I.9'sI.6'57.z'43.7.,s.9.o. 252 9.44 744 '3.0 163 '4.0+9.2 '41.6 043.6 '7I4	 '33.6 .06.6 '586 '66.0 •72.7 •09.9 088. 262 
44.0 749 .2.0 263 .6.0 .9.2 .11.7 .45.5 .26.1	 .38.3 .54.1 .66.6 .72.0 .80.7
.91.9 .110.0 2'n 
I I'0 7 ' 4 '6'0 04.O'IO.O '13.1 'I7.5'78.I "4.7 *57.7 '69.3 077.6 068.2 94.9 '403 . 0 230 12 . 0 7'4'4 '8.0 305'8.fl'12 .6'IS.7'21.S'30.9 . , 9	 2'S9.2'72.I'80.0' 87.7	 'IflI • '106.0 295 13.0 744 '43.0 2 79 '43.fl'46.I 'I9.2'22.7'31.3 00.4.3 'S8.o '66.6 '78. •05. '93.0
''S.c 233 
1 44 . 0 744'I2.0 322'I0.O'16.q'49.4'27.9 '70.7045. I'52 . 7 0 64 .0 '69.0 0 75.2 . 79.9 0 86.O 260 5.0 79+ '42.0 'I'I.O '17.1 '27.'4'75.8'35.5'445.S'SS.5'60.6 069.1 +73.9 '74.41 
46.0 100 '7.0 253 ' R• O '44.4 '43.6 '46.4 '24'9'30'6'3'''446'4S0.8'5M.7'67.9*690 750 17 . 0 /14 '3.0 87
'S•0'7•4'9'2 '4I''45• '24.S'33.3'9.3 '62.0 '95.0 055.9 059. 288 18 . 7 74, '2.0 32 9 '2'7 '3'4'S3'/''40'3'47.'/'z5.9'32.b'35.3'37.2 '64.9 '57. 'o 9 . 0 744 '('0 '1.1) '2.0 '2.9
'53'I0.5'l6.3'2S.2'z0.5'34.9o35.939.o So 20.0 /4, '0.0 '0'O'0'2'0•i'I3'2•9'66+429040•6022•8027•5o3j.9o36,fl 2n 
24 . 0 7.44 '4.0 'I•4'2•3 05.2 '10.3 'p9.9 '7.3 .49.7 •29'9 0244,0 225 72.0 741 '44.8
'O'l'O'S °I.l'2.0'9.8.8.6 '43'l '47.5 023.5 '39.9 '65.5 250 23.0 7444 '5.0 '0.0 '0.2 '0.0 '2•0 *9.47 '8.5 '2.9'l7.0 0244.6036.9 091,0 lOS 29.0 741*4.0
'0.2'I.(/07.Z'4.6*9,3013.6017.0.ZI.5 '32.9 'I•0 95 
25.9 ('44 '0.0 '0. 4044.3'.9 '2.4 '9.7 '9.7 'IS'3 '21.5 '25.4 039.9 '38. Ill 26 . 0 74' '0.0 '0.0 '0.3 '41.9 '2.4 '5.3 '15. 3 '47.2 '24.6 '27.5 039.9 '36.0 8; 
27.0 7044 '14.0 'O•O 00.5 '4.2 '2.6'6.I 'II.? '49.44,29,5 '32,5 ',a.9 'M9. 85 
28.0 82 fl.7 177 7,4' 7,0 15.9 10.n 24.' 25.7 23.4 262 29.8 91 7.0 185 0.7 3,0 9,9 15,0 00.5 20.9 24.1 27.0 27.7 2473 3(4.0 97 1.5 Iq 7.' 3.n 4,7 0,0 10.; Pt.', 23,. 31.fl 31.8, 31.7 24,4 30.0 9, 7.5 22'. 7.8. 3,5 5.0 10.' 20.5 25.7' 26.0 29.9 3fl.' 30.6 246 32.0 101 3,2 ,0 4.0 5,fl j,t 25.' 20.5 3'.- 34,n 35.0 35.0 043 33.0 10, '.3 117 7,9 3.3 5.2 11.0 29.1 39.9 34.' 35.0 37.0 34.1 24,7 34.5 103 7.44 9, 1.4. 14.l 2.9 6.1 1.7 20.5 34.4 37.' 39.0 441.0 42.0 28.7 30.0 1014 09 37,74 9.6 4.4 7,1 10.47 29.3 35.0 38..' 30.0 460.0 41.41 273 35.5 1014 0,5 2047 10 .5 4.7 7.' 19,7 24.0 34.5 37.5 39,0 460.7 440,3 79(4 37.0 11', 3.4 304 .." .I 0.0 19.' 20.5 39.0 34.' 33.0 00.0 39.1 273 34.0 014 44.2 233 5.0 0.4 55.4 24.0 30.' 35., 35,0 449.0 41.0 27) 39.0 1144 1.0 47 0,fl 4.5 3.4 0,0 17.5 27,fl 33.0 39., 43.4 (44,9 44.4 042 
'40.0 11/. '.6 107 4,7 4,0 5,0 11.0 19.8 24.5 36.'. 41.0 42,0 48.9 445,9 957 41.0 114,
.0 147, 5.4 7.1 13.9 29.0 30,0 30. 743, 44.0 (45.4 45.5 212 40.6 114, 7.2 270 3.0 5.4 0,4 50•8 29.' 29.0 39.7 47.., 747.0 49.9 50.4 2'R 43,0 lb 9.9 lcq '1.1 5.5 7.9 13,0 29.0 27.0 441.' 40.. 59.5 51.7 51.9 090 54.0 113 1.44 337 3.1 4.4 0,4 j3•0 29,5 37.6. 440.4 45., 40,0 56.1 55,3 754 
'45.0 ILl 4.2 44 4.3	 9,9 7.1 53•I 90,0 3.7 45.6 07. 51.0 544.0 54.0 240 4o.0 1141 5.0 245 5.7	 6.' 9,3 14.4' 24.9 34,0 440.0 49.. 59,0 51.9 53.9 7574 
'47.0 1044 0.5 4 47,0	 6.' 7.7 j3,9 24.7 39,0 45., 50.9 51.9 52,3 52.5 252 
'44.0 107 5.5 100 0,7 16.' 27.7 39,0 59.o 50.0 50.0 644.9 64.0 2'5 49.0 100 5.2 174 6.40 10.3 20.8 20.9 47.14 85.0 544.0 579.0 65.' 65.3 245 5.4.0 107 0,9 11; 4.n	 7.' 1!.! 20.7 30.0 742,3 4470.0 53., 61.0 57.! 67.3 2479 51.0 97 4.0 140 8.' 10.9 27.1 30.4 449,0 53.' 52.. 55., 55.0 65.9 2475 52.0 94 4.9 19 7.1 17.7 23.' 34,0 45.9 54.1 63., 64.5 65.0 65.0 3475 53.0 87 8.4 200 8.9 1.l 26. 34.4 47.1 59.7 54.0 64.0 65.0 65.0 249 5 4 .0 98 '.7 210 70,0 20.0 24.4 35,0 (49,0 59.0 50,, 55.9 65.0 65.0 259 5o.0 64 '8.8, 260 16.3 23.5 39.0 49.1 57.4 60.0 69.3 674.0 65.0 249 5o.0 60 '.5 251 0.9 15.9 26.5 30,5 40.0 57.0 55.0 70.1 70.7 70.9 2477 57.0 54 14.2 0/4 5'.! 19,8 29,0 40.0 50,9 52,4 55.0 54.5 59.0 69.9 260 58.0 41 19.7 70 244.1 30,0 4.' 5(4.5 51,9 7!., 70.' 7'. 72.9 245 59.0 37 13.7 192 1.6.8. 3m.' 42.0 54.0 66.'. 8'., 8'.S 92.7. 82.7 252 68.0 2 19.2 296 29.7 37,0	 90.04 53,5 70.0 99.1 89.l 69.3 97.4 945 61.0 19 15.2 266 544•7 4.7 50.0 60.74 70.n 70,3 710.5 70.5 2467 60.0 10 2'I.4 107 47.6	 47.74 67.74 63.7 60., 54.' 65.5 64.5 275 63.44 7 13.5 2044 35.0	 (45,5 57.0 73.0 73, 73,44 73.5 73.5 205 64.0 6 24.7 220 57,5 8!.' 90.0 87., 82.1 97.0 R2,0 297 63.0 74 09.9 251 30.5 50.0 511.0 59,, 50.0 50.0 50.0 242 66,0 7 0.5 3l 19.0 29.9 98.9 241.' 24.0 2.9.4 29.4 291 61.0 I 10.1 336 19.9 135 68.0 1 4.44 44 9.0 1 69.0 I 4.1 1944
. 4.) 599 78.0 1 5.5 1.9 5.5 73
SCALAR WIND	 TABLE 1.4 
DATA SOURCE APRIL / 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (nt.tsrs)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 t. PATRICK	 AFB, 7 28' 14 N 80 36 W JAN. 1,1956 to NOV. Il, 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 01027 Sn. CAPE KENNEDY, 5 28'29' N 80 33' W NOV. 18 1956 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 In.. op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. I • 1960 to DEC. 31, 967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO'ASTRODYNAM)CS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT. NUN MIN DIR CUMULATIVE PERCENTAGE FREQUENCY 





SFC 72,, •0.0 '47.7
*l•6 *3.0 .5.6 .7.0 '0.6 '90*j2•Q*I3.n 2Q 
.0 220 '0.0 '0.2 '2.6 '1.3 *3. I'0.5'Ifl.S•I6.5•I9.3*2I.J*2lI.O25.o 33,, 2 . 0 720 C.O '0.2 .0.7 '1.3 *2.9 *0.5 '12.2 '10.0 '21.3*23.7 '20.9 '29.0 709 3.0 720 .0.0 '0.3 'l.a 'i. •3.9*7.9*Is.6*2l.72s.I.28.o.,,o.u*4I.O 280 720 'I.,) '1.8 '3•''IO.U,0.0'25.2'29.0'33.o.,,s.0.qo.0 ,6 
5 . 0 720 '1.0
*l•I*2•0*l•5*l2.2*2Z.5*20.2•39.7*36.9*5l.o52.0 2O 6.7 720 '1.0 'I. O ' l•0 '2.9 'S.8'IS.0 '25.9 '39.! '30.7 *09.4 '63.0 ,69.S 270 7.0 720 '0.6 '1.2 2.0 '3.3 .7. 3'I8.8*29.8*39.079.9*M9.96o.o*.,) 270 9 . 7 720 '0.0 '1.4 '2.0 '4.5 *9.j	 '21.2 '33.9 *49.5*79.9 *55.0
.s. •06.o zOo 9.0 720 '(7.0 ?.fl'N.O'S.S 'ID.',	 '29.9 '37.6 '50.3 '59.! .62.9 '96.0 *97. 760 10 . 0 720 '1.0 350 '3.7 •*.5 '7.I'I2.2 '27.9 '93.8 *55.7 '60.8 *664 '95.0 '96.0 260 11 . 0 72ü 'I.,) '4. l ' 60 ' P5 ',3•'3l.2'',6.2 '80.6 '66.3 '75. '92.2 *93.9 ,60 02 . 0 72,) '2.0 
3 . 0 120 2.0 ''.l('6.I'In.0'(8.3 '36.a'52.O'O4.a.70.,.7o.',.87.0, 80. 285 10 . 0 720 '2.0 2 9 0 '9.	 '7•3'(I'O '(9.3	 '33.7*90.7 .00•'! *63.7 .49.9 ,88. '09.0 272 5*0 120 '...(j iSo
* 65•9 09 . 0 720 '3.0 303 '3.7 'S.3'P.I *3.9*23.o ...............................................'09.6 'S2.0 *953 *99.4 *59. '60.0 209 07 . 0 720 .1.0 '2 .'1'3.4 '6.5'O.l '17.5 '27.5 '30.2 '30.2*91.7 '49.9 'S5. 399 18.0 727 '0.0 'II7'2.0'3.I'6.3 '11.9 *19.3 '26.0 '20.3 '31.9 '020 '93. 200 19.0 720 '7.0 '0.0	 'I.,) '1.5 .2.9 *6.7 '17.7 *19.7 '29.7 *27.2 *37.0 '38.0 238 20 . 0 720 '0.0 '0.!	 '0.5 'I.U.2.3'5.o.9.', 'Il '10.2 '23.5 '27.5 '28.0 21.0 729 '0.0 '0*,) '0.3 '0.7 '2.0 "0.0 '9.O'II.Z'12.4''15.9 '22.0 '23. 259 22.6 720 '0.,) '0.0 •0.3'I.0 .2.1 '0.6 '8.1 'j.S 'II.? '12.9 '17.0 *20.0 320 23 . 0 120 .0.0 '02'O6'Il•2•2''0.7•t.2*II.lI2.6I5.2*23.o*2q.o 298 24.0 720 *0.0 .0.1	 .0.0 *1.0 .2.! .9.7 •0.7 *)I.9
.19.0 .15.9 *20.0 *21.0 1)0 25.0 120 '1.0 *2. l*5.l . 9.a . 12.5'I'4.3. 6.9 *72.0 '23.0 100 26 . 0 12,) '0.0 (7.7	 '0.5'!.! *2.1 '5.3 *10.1 '(4.4 '16.0 '20.1 *27.0 *20.0










0." 1.6 2.' 9.9 171.' lf,.5 10.n 20.fl 20.'! 20.6 25(1 







10.2 15.9 19.0 20.' 21.1 20.2 000 
32.0 10'. 0.0 0 1." 7.9 0.7 0.5
10.7 
10.6
09.' 2t.o 2.0 05.0 25.9 775 
35.0 106 9.0 (I 7.0 I'.5 '.7 9. '.9 15.9
00.0 
20.6
21.6 22.0 20.0 30.! 049 





27.0 79.0 775 


















0.6 3.4 '.9 0.0 17.0 24.0 25., 27.0 3'.6 32.7. 209 
39.0 117 1.1 323
2.0 9.0 5.1 0.0 19.5 21.' 25., 26.0 30.7 39.4 207 







16.' 20.7 29.9 25.' 39.' 32.0 (772 







20.0 35.', 35.7 2 7 5 
'82.0 110 1.2 307 0.2 I.' 2.0 4.7	 10.9 07.6 23.9 30.9
29.0 
30.0
3(1.9 35,! 755 














'. 2.5 6.4	 10.6 10.7 210.7 35. 30o 49.0 43.2
267 
362 





5.0	 1!.' 22.' 22.5 37. 47.' 09.' 49.4 205 
41.0 105 1.1 190
5.5	 12.0 20.9 30.7 60.0 51.0 57.7 53.9 269 
410.0 109 2.5 259
'0.5 7.'	 15.0 . 29. 35.0 45.0 50.0 56.! 5o,9 266 





20.7 36.0 47.. 50.9 59.5 53.7. 240 
5)2.0 100 0.2 II (1.0 1.5 3.2 5.4	 1'.l
21.0 
21.6
39.0 67., 50.6 57.0 51.0 757 
51.2 10(7 0.9 71's 2.! 71.0 9.7	 10.1 20.0
37.fl 
01.0
49.9 89.7 50.2 40.3 277 
52.0 90





00.6 '09.9 255 
53.4 92 0.0 297 1.9 2.6 5.9	 15.0 20.0 49.9 44., 49.9
60.7 49.9 240 




















2.' 6.4 7.'	 17.0 25.7 90.0 49.0 51.4 5'.' 52.3 763 
59.0 3'. '.6 14'.
6.2 .0	 09.3 29.7 64.0 54.9 79.7. 00.9 00.0 257 
6)2.0 2'. 4.2 51
4.1 
9.1
7•'	 19.0 24.5 90.9 59.. 51.' 54.o 50.6 204 
61.0 l 7.5 In4 10.'	 22.7 37.0 47.0 50.0 57.9 50•7 52.? 297 
62.0 7 0.9 10,
14.1	 25.0 39.0 31.0 39.. 31.7 11.0 35.' 7143 
63.0 1 j4.4 js'. 10.7	 29.' 29.7 49.' 40., 49.2 49. 49.1 942 
64.0
.. 4.8 107
20.0 40,4 49.0 40.9 41.9 69.0 67.9 200 
6o.0 a 0•9 So I9.fl
40.9 40.6 6fl.71 40.7 00,7 4(4.7 795 
65.0 2 5.3 12'.
'.fl 14.' 77.9 1?., 17.! 17.' 07.1 3 
61.0 10.5 4'. 7.0 29.0 24.0 29.7 20.0 24.I 24.7 75 
611.0 a 06.7 Si
4.0 0.2 19.0 10., 10.0 10.6 10.4 105 
69.0 7 24.0 6,. 07.0 24.' 27.' 27., 27.! 20.1 27.0 60 
700.0 2 31.18 59
27.0 31,6 31.5 31.. 31.s 31.6 31.6 104 30.0 40.0 44.0 44., 44.9 84.9 44.0 100
SCALAR WIND	 TABLE '1.5 
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPLETED 01027 k, PATRICK	 APR. 7 28' 14 N 80' 366 JAN. 1,1956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 On, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 18, 956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONIE 28 ko, op CAPE KENNEDY, 9 28' 29' N 80' 33 W JAN. I, 1960 tO DEC. 31, 1967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN DIR CUMULATIVE PERCENTAGE FREQUENCY 





SOC '0.0 'I.3'3.O'S.2*6.9'8.I'9.I+Io.V'I2.n 9n 1.0 7'44 .0.0 .0.1	 o3. '1.1 .2.3 •.0 '0.7 .11.4 .13,2 .15,1 .18.6 '19.0 
2.0 7444 '0.0 '0.1 '0.9 '1.0 .2. '5.2 .9.0.12.9.16.3.7.7 '20.9 '24.0 
3 . 0 744 '0,0 '0.1 '0.3 'a. '2.1 '5.2 *9.6*15.3*IO.5'20.6023.927.o 232 
9 . 0 794 '0.0 '0. I'S.S'I.I .2.5'S.? '40.0 'i2.7 '21.3 .29.? '26.7 '27.0 
5 . 0 794 *0.0 '0.2	 '0.7'I.3 *2.8'6,6 '12.6 I9'6 '23.0 '25,6 *20.9 '32.0 201 
6 . 0 701 '0.0 '0.3'I.0'I. 7 .3.4*7.7'IS.IO21.6'25.6+20.7 '31.9 '35.0 219 7.0 7744 '0.0 '0.O'I.O'l.S'2.2.3.9 '9.3'I6.O*2*.6*20.5*32.8 '37.9 090.5 221 
0.0 7441 '0.3 '0.6 '1.2 '2.0 '4.9	 II.3'20.I'27.I'31.0'37.I'OI.'4"42., 
9 . 0 744 'lj.O 'I.O'l.6'2.6 *5.O*I3,5'23,4'33.2*34,2*30,7 '49.9 '56.0 229 40 . 0 799 '1.0 '1.3 '2.1 '3.3 .6.9	 'lS.3'27.l'36.9''41.6 *'4'4.6*s2.9*57.o 2Z7 
11.0 P44 '7.0 '0.0	 '2.0 '3.3 '4.9 .0. 7 'I0.2'3I,I '4I,3'99.6'9'.5 '57.9
''' 223 12 . 0 794 '4.0 240'l.5'2.2'3.7'6.O'IQ''I'20.5'35.7'q4.5''49.O*55.3'407.9'75,u 230 
13.0 744 *2.0 '2.2'3.S'5.J'12.0'22.I'36.9'57.I'SI,O'55.5*4I,y'75,n 20 11.0 7441 '1.0 21 *I.0'3.l+3.9'6.6'Il.6*21.7'33.2*.13. l"47.O' S I.S'57.9'62.o 231 5.0 7941 'l.0 65'l.0'2.'4'0.2'7.0'40.5 019.2 •27.5'33.6'36.0'40.I '92.9'50.0 270 
10 . 0 744 '2.0 '3.3 ''4.2 '5.7 '0. 5 'I9.2 *21.7*26.'4020.'4'30.2.32.9' 35. 270 7.0 /49 '0.11 '0.O'l'l'l.9'3.l*S.S*10.2'15.3*I5.U'24.B'23.6'25.9'3I.0 292 18.0 749 'U.S
'0'2+S'7'I•M'3•2*6.o'lo.6*13.9•15.0*47.5*21,9+20,n 276 19.0 7'4 '41.0 '0.1 '0.4'l.0*2.0*9.0. 8.0 *40.9 '11.7 '13,5 'jO.9 '22.0 309 20.0 744 'U.O '0'I'0.'I'I.0'2'I'4.'4'7.a*9.9'II.5' 12.3 .7.9 '23.0 70 
21 . 0 7941 '0.0 'O. I'0 7 'I•2'2 • 3*5.2*t.'4*I3.7*l2.l'l3.5*,6.9*27, 3 79 
22.0 759 '0.0 '3.2'0.5'I.I'2.5'6.l'4.a'II.9'43.3 #15.5 '24.9 *23,0 129 
23.0 7449 ,0.3 '0.4 '4.0 '4.41 '2.9 '6.S*I3.0I3.3*l9,6* 46.9 '19.6 '20.0 
24.0 749 '4.0 '1.1 '1.6 ,3.2 '7.1 011.4 '47.2 '5.9 *18,1 020.9*241.0 
25 . 0 794 '0.0 2.3'0.'40.9'I.5 •3•2 '7.4 '42.4 'I5,l'16.6 *10.6 '20.9 '22. 8 
26 . 0 747 '0.0 00.0'0.4*l.0'I.6*3.I7.S*I2.5I5.9*48.5*20.5o23,9*2a,o 00 
27.0 774 '0.0 *0.3 '0.0 '1.5 .3.4 '7.2 '42.7 '18.6 '19.0 '21.5 '23.V '26.0 06 
26.0 103 1.0 270 1.9 3.! 6.0 141.0 19.6 20.6 21.0 05.2 25.4 95 
29.8 105 0.0 3041	 1,0 1.' 9.7 3.' 7.0 15.8 27.4 21.0 33.0 27.1 27.3 05 30.0 125 7.0 0 0,0	 1.4 2,41 8,0 7.' 15.0 79.4 21.' 22.fl 2.5 27.7 47 31.0 107 0.0 0	 7.0	 0.5	 1,6 0,2 9,5 14,! 17.3 19.0 241.0 28.0 211,2 42 
32.8 110 7.0 0.8 3.7 9.0 14,7 55.0 39.0 30.0 23.0 26.0 01 
33.0 112 41.0 0	 9.0	 0.8	 0.0 3.' 7.7 13.6 17.0 20., 2.' 23.0 26.0 95 
311.0 113 0.0 0	 7,!	 I.' 1.5 7,5 7,0 19,7 21., 25,9 37.5 33. 99 
35.0 115 4.0 0	 (4.!	 11.0	 9,7 3,0 0,0 16.9 20.4 27.0 22.0 240.7 24.9 96 
36.0 113 0.0 0.5	 1.11 5.3 0.0 15.7 19.' 20.0 29.' 21.7 21.4 09 
37.0 314 0.0 0	 0.7	 I.' 1.5 6,2 7,0 15.41 17.9 20.5 23.0 35,0 27.1 52 
35.0 112 7.0 1340 I.' 0,7 0.0 .7 15.6 20.! 21.0 22.9 25.9 26.7 372 
39.0 112 0.2 255 7.'	 5.0 4.8 9.7 13.' 27.0 25.0 23.0 04.2 00.3 95 
06.0 115 7.0 1911 1.'	 '.5 4. 19.1 17.4 20.! 24., 20.0 29,' 26.0 177 
41.0 116 7.0 (I 9.'	 2.1	 3.7 5.4 13.7 10.1 25.1 25.' 25.4 25.7 27,41 40 62,0 1140 9.0 0	 3.!	 3.3	 4.5 6.3 I'.Q 20.3 23.6 25.0 24.0 31.! 31.3 97 
43,0 113 0.0 0.1	 3.3 0.0 10.0 22,1 24.! 25.8 27.' 25.7 29.9 205 
44.0 112 9.0 II 2.!	 2.9	 3.0 7.' 140.' 28.0 27.' 29.o 29,0 39.5 30.5 502 
45.3 111 0.0 0	 0,!	 3,4 4,5 .	 0,5 17.4 28.5 29.0 30.0 35,0 33,7 33.9 70 
46.0 104 9.0 3400 I.	 3.4 0,' 19.0 26.5 30.7 32.* 33,0 35,4 35,9 79 
47.0 107 #.2 27	 3,!	 4.0	 5,0 0,5 i9, 27.0 30.' 32,0 39,0 00.0 65.11 47 
45.0 100. 9.0 590	 2.!	 3.! 5,1 jfl,fl 19,0, 25,5 30,4. 32,. 34,0 01.40 07.7 *,7 
69.0 104. 1.0 190	 0.0	 5,5	 9,' 1.5 10.0 27,3 31.4 33.0 37.7 00.0 02.! 57 
543.0 100 5.0 152	 5.0	 5,6	 7,fl 12.6 141.' 20.0 35.fl 35.0 35.7 42.3 02.5 55 
51.0 07 3.0 03 4.# 5.41 11.0 27.6 39.5 34.7 37.' 30.7 30.3 30.5 63 
52.0 95 0.0 1 4 0 3.'	 5.0 10.0 27.0 30,7 39.9 30.0 40.7 01.4 45.8 544 
53.0 90 '.0 1110 7.'4	 S.' 52,9 27.0 37,0 39.1 41.0 43.1 00.! 40.3 179 
54.0 040 5.0 217 5,5	 40.5 50,0 3n,7 32,7 09.1 40.! 65.' 464.! 405.41 '1 
511.3 76 0.0 212 3.' 6.' 17.4 20.' 24.0 40.7 09,' 59,2 57,5 55,5 55 
50.11 56 7.8 55 8.2 17.2 27,3 35,0 97,7 45,o 52,9 52.0 53.9 50 
57.0 57 0.9 371 5.'	 5.9 10.0 20.0 36.0 53.4 444.! 53.' 53.5 53.5 0 
59.11 43 5.1 1440 ,5 jS,0 27.3 07.1 01.9 00.0 44,0 54.9 50.8 74 
59.0 33 7.2 75 9.1 11.4 25.8 36' 395 440, 4409 9405 05.9 91• 
643.0 211 7,5 2044 0,0 02.' 26.0 30,9 43.fl 00.6 00.0 54.41 50.4 417 
61.0 12 44,3 5 11,0 19,0 445,9 59,5 50,0 50,7 51,2 51.' 75 
611.11 '1 54,9 57 75,8 2'.' 05.6 47.0 47,5 47.4 07.7 07.7 36 
63.0 2 21.3 97 21.7 44.0 41.3 041.5 03.0 01.5 40.5 92 
69.0 2 30.9 52 37.0 30,5 37.7 39.! 37.7 37.7 39.7 90 
65.5 7 34,1 57 344,44 401,0 52.! 442.2 40,' 02.7 42.1 51 
So.6 1 07.2 50 47.2 39 
67.6 I 34.5 03 34.9 93 
65.0 1 39.1 944 35.! 44 
69.0 1 4.6 100 40.5 100 





IELEVATION L LOCATION TYP€ OF DATA 1ELEVATION1 STATION
	 MSL	 PERIOD OF DATA RANGE	 (meOsri) LATITUDE I LONGITUj 
SERiAL	 MP1.ETED 0 to 27 to, PATRICK AFB, 7 26' 4 N 80' EASTERN TEST RANGE RAWINSONDE FLORIDA 36W JAN. 1,1956 to NOV Il, 956 
SERIAL (CAPE KENNEDY, FLORIDA) MPtETED	 01027 58, CAPE KE7O4EOY, 5 26' 29 N 80' 33 6 NOV. 18,1936 RAWINSOIIDE FLORIDA to DEC. 3I, 1967 
ROCKETSONDE 28 6,, op CAPE KENNEDY, 5 28'29N 80' 33 W FLORIDA JAN. I, 1960 to DEC. 3 1967 
PREPARED BY	 TERRESTRIAL ENVIRONMENT 
GEORGE C.
BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODThAMICS LABORATORY MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT. NUN MIN DIR CUMULATIVE PERCENTAGE FREQUENCY 











'11.0 '12.0 210 2.0 771) .1.0
.2.0 .4.5 .7.0
'i,3 '12.9 .15.6
'25.0 '26•n 112 3.0 720 .0.0
.0.0 '0.2 '0.9 .1.9 '0.3 *8.3
'11.0 '13.6 *10.8
'27.0 .28.0 260 0.0 
5.0
720 '0.0









'O'o '0.3 'a.9 •2•0*9.t*9,I.12.8.157.199 
It.?




'0.2 '0.5 '1.1 •2•9 '5.3 *9,9 043.7 *47.3 '209
'25.5 '26.0 
0.0 720 '0.0 '0.3 '2.9 '1.4 .2.9 '6.0 '11.3 *15.8 '19.8 *21.9
'26.0 '27.0 212 
9.0 720 '1.0
'0.3 '0.9 '1.4 .3.1 '7.0 '42.3 '18.7 .248 • 23.9
'27.3 '26.0 216 
10 . 0 720 '0.2 'I'D '4.9 '2.1 *3.0 *8.3I4.*2I.2*25.q.27,4
'26.6 '27.0 











310 12.0 720 '0.0 '5•2*II.2*2o.529,2*334.379 226 43.0 720 '0.0
'1.4 '2.3 '0I *6.9 
•	
. 0I7•3•0*6•DI2,8•Z4,I*39.2,372.4I
227 19 . 0 720 '0.0
'1.1 '2.0 '3.3 .6.5 *I3,5 '25.7 '35.6 '02.2*49.9 '56.0 '67. 229 45.0 720 '0.0
*O•8*I•a*2•65.o•ID,4,l8,.263.87 
'12. 3'23•5'33.o•37.2*90,9,980, 99. 0 298 16 . 0 720 '0.0
'0•6'I•2'2O•3.87,7.435.74.99 250 17 . 0 724 '0.0





'0.3 '0.9 '1.5 '28*4.6*9.I.,I.9 
'42.7 '44.9 *459
'23.0 '29.Q 99 
20.0 72
I.0 
'4.9 119 '1.2 '4.9 '34'6•7*Ia.7*I2.o*l3,9*l52.9. 
'12.9 'I9






78 22.0 720 '1.0
'3.0 '4.2 04.5 85 23.0 720 '3.0 '3.8 5.44 '6.6
•7.7 
.8.5
'41.3 1'.9 '17.2 '18.5 .19., '21.6 '22.0 
29 . 3 720 '2.0
'3.4 '5.2 '6.9 .8.9
'12.5 '46.0 '48.7 '20.4 '20.7 '25.0 '26. 88 25. 720 '2.0
'3.6 '5.0 '6.7




'27.0 '28.0 0 27. 720 '2.0 '2.8 '4.0 '4.3 .8.7
'49.4 024.5 '233 024* 116 28.0 103 9.0 278 I.fl 2.' 3.7
'14.5 '49.6 '22.9 '29.3
'30.0 '34.0 85 29.0 1048 3,9 2 70 7,5 •9
8,9 
8,5
10.0 20.9 20.0 24., 26. 24.0 29.0 95 38.0 187 9.2 3.' 3.7 .5 19.9
10.9 29.9 25.. 25.4 '7.7 27.1 94 31.0 
32.0
109 '.9 4'. 3.' 48.7 9.7 148.0
18.9 
29.7





















35.8 lIj 9.0 7.48




36.0 111 4.4 195 4,! 5,5
6,9 0.6 
19.7
97.0 29,9 27.5 35.. 35.0 34.6 36.7
9! 
95 31.0 110 48.1 124 7,9 7.9 10.4 17.0
10.48 24.0 20.9 3!., 33,0 95.0 06.4 97 38.0 
39.0
110 7.3 64 0.1 17.9 11.5 10.,
29.9 
2!.'















37,s 37, 37,9 07 
41.0 110 99.6 56
12.9 
12.9






#2.0 10, 15.5 7'. 10.' 17.'
16.3 
10.5




43.0 1044 15.9 97 17.9 19.' 20.7
29.7 
23.0
27,0 34,9 844.9 43.. 47.0 448.7 40.9 90 4 4.0 
:45.0
184* 29.3 07 24.3 22.2 23.2 2'.c
39,7 
34.2




29.0 100 03.7 28.6 27.3 36.1
44.0 
4'.9



















49.0 120 20.9 1048 21.9 22.'
26.6 
29.9
























120 22.9 23.0 20.0 #0,7 5),,
ss.s 
57.n
so., 77. ii,'. o 
54.0 79 15.1
ito 25.5 25.9 31.0 49.' 50,'. 51.'
60. 71.2 72.0 72.9 05 
55.0 70 0.2
17? 
Is 27.9 33.3 43.9 5'.' 57.o
67. 
69.'
83.9 09.9 03.5 tni 
56.0 59, 21.14 101
29.'. 27.9 36,1 44,fl 50.' 57.9 64.9
62.' 
65.9
60.6 62.0 100 
57.0 6? 4.7 207 25.5 20.9 36,9 40.9 59,c 50.4* 6!.,, 47.5
69.0 64.0 02 











07 59.0 40 12.2 025 15.0
32,4 
20.9
4,9 54,7 53,2 59.0 54.7. 485,7 55.9 05 60.0 36 1 5 ,5 21 20.9 35,9
44.0 548,7 53.44 64., 60,1 65.0 65.4 03 61.0 29 7,3 7 14,9 29.5
'444.5 50,4 57.' 75.7 75.5 75.7 75.7 03 62.0 14 .i 35.0 14.
46.' 69,4 644.5 77., 79, 711.4 79.9 05 53.0 9, 19.9 12? '#4.0 79,0 75, 75.6 74.9 74.9 75.5	 192 66.0 7 55.8 Os 55.fl os,n 40,5 90., 90.5 '09.7 00.7 48 65.0 2 54.5 7q 59.0 70.7 70.' u.n 71,n 79.0 71.0 '9 66.0 1 60.5 72 56,9 7'ç 7.9 70,. 72.0 72.0 70.0 00 67.0 1 59.' 60 50.0 12 68.0 61.5 '#o 51.4 44 
61.'4 46
10
SCALAR WIND	 TABLE '.1.7
DATA SOURCE Ju'1_* 
ELEVATION LOCATION 
TYPE cc DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
M43TERN TEST RANGE SERIAL cOMPLETED 0 to 21 PATRICK	 AFB, 7 28' 14' N 80' 36W JAN. 1,1956 1+ NOV. Ii', 956 RAWINSOMOE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 1+ 21 kIn CAPE KENNEDY, S 28' 29 N 80' 33 W NOV. 6, 1936 tO DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 26 km *.p CAPE KENNEDY, 5 28'29' N 80' 33' W JAN. I, 1960 to DEC. 31.1961 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE, ALABAMA 
ALT. NUN MIN DIR CUMULATIVE PERCENTAGE FREQUENCY MAX DIR (EN) 09S SPEED (DES) 0.135	 1.000	 2.280	 5.000 5.900	 50.000 64.100 95.000 91.720 99.000 99.865 SPEED 10661 
5 FC 74'. *U.O *2. 6 02.9 *9.3 +5.7 *6.7 7.S +8.7 *9.0 
1.0 784 *0.0 '0.4 +0.9 *1.0 02.4 04,5 *7.7 .10.9 *42.5 .19.2 .29.9 .2o.o 219 
2.0 744 +0.0 '0.0 +0,2 *0.8 *4.6 09.0 *7.7 '40.9 012.9 +19.7 .22.9 025.0 229 
3 . 7 749 'U'O '0.0'0•2'0. 7 *1.7 .7 +7.8 *10.8*12.2 #I5. +20.6 '21.0 
4 . 0 7'.'. *0.0 0.0 '0.2 *7.6 +4.8 *9.4 *8.2 11.1 '12.7 '49.2 *19.9 0z3. 'I8 
5.0 741 '0.0 '0.1 *0.3 'p.9 '2.0 +4.9 +8.j *40.7 '42.5 +14.6 +18.6 •l9.0 
6.1 794 '7.0 a.o '0.2 'p.7 *2.0 *9.6 *8.a 'IIl '43.0 +15.5 '20.9 '21.2 245 
7,0 744 '0.0 '0.0 '0.3 '0.9 +2.U*9.808.3*II.0*13.I+ 9.8 '18.9 '20.0 35 
8.7 744 *0.7 *0.0*0.3+I.0*2.9*S.0*9.2*12.9*19.6*l#.3+20.9*25.Q 38 
9.0 790 +0.0 '0.2 '0.7'I.2 *2.5 *5.9 '40.7 *44.9 *47,5 *49.6 +5.9 '29.p 35 
0.0 744 '0.0 *0.0	 '0.3 03.8 '1.3 *3.0 *7.1 +12.1 'i7.7 22.7 *29.5 830.9 *32.0 I0 
11 . 1 144 '0.0 +7.Q*7.S*I.I*I.6*3.8*8.2+l9.l*I9.5+23.5+26.8*3I.9*35,0 440 
2.0 748 '4.0 *l.0*I.9*2.2#9.S*0.I+16.3+22.7*26.2*28.S#33.9*35.0 130 
3.fl 704 'U.0 '0.0	 0.7'I.6'2.7'5.3*40.O'I7.8+23.9'20.7'32.2'37.9'92.l 30 
19.0 740 '4.0 '1.1 'l.9'2.4*5.2'I0.I'I6.7'21.5'29.8'29.5*3'4.7'38.0 '*4 
5 . 0 794 '4.0 *I.6'2.4*'*.0+U.5*13.0*17.8'20.8+29.3*29.V*31.0 'II 
6.0 79+ *0.0 +C.O*D.4*I.I*I.B*3.4*6.9*II.9*I8.3*16.2+18.8*20.9*22.3 60 
7.7 744 +4.3 'I. 4'2.2*4.0'7.O'I0.5'I2.ô'l4.0*I9.9*17.'4+18.2 
18.0 794 '1.0 *2.2 '2.8 '3.6 *5.5 08.3 'II.'. 'i3.2 +j4.5'IS.S +47.9 '20.0 66 
9.0 749 +3.0 '3.6 *9.9 *5.8 .7.6	 010.9 I3.2 '49.9 *46.2 *17.6 *49.9 '25.0 73 
20 . 7 794 '2.0 07 '2.0'9.4'5.8'7.I 09.3	 '42.6 *46,2 *18.7 'I'.7 *24.2 +79.9 *25. 
21 . 0 748 '5.0 +7.0 *8.2'9.2 *94.3	 *495 +48.3 *20.8 '22.2 *23.6 826.7 '31.0 100 
22'O 799 *9.p '9.7 040.4 *lI'4',3l *15.9'49.5+72.0 *73.3'25.5 '26.9'33'0 07 
23.0 749 '8.2 06 '9.0	 010.3 011.0 *12.1 *13.9	 *17.1 '20.8 *22.8 '24.1 +25.7 #78.9 '33.0 'o 
24 . 0 749 '8.0 71 +2.D'IO.8+lI.8*42.7*I9.6*18.3+21.7 '2'49'25.5'2.2'28.9'32.0 82 
25 . 0 749 '0.0 'I0•4*lI.4'l7.7'IS7+I9.2'2Z.8+25.5'27.2*28.3*3o.6'3l.o 
26.0 749 *8.0 I0.5*II.9+12.5*I5.1*19.9*23.0*26.7*28.3+27.8+33,9035.O 100 
.27 . 0 794 '4.0 0 3*6.0'9. 3*ID.7*42.9*l9.8*20.O+24.9+27. 9 *29.7*31.5*32.9*36.0 100 
24.0 10'. '.8 11+ 11.6 12.9 50,fl 20.8 25.7 27.6 30.4 39.0 39.4 51. -41 29.0 104 9.6 109 10.0 19.' 13.7 17.' 29.5 25.' 29.4 30.' 30.0 34.6 34.7 97 32.2 115 12.5 91 13•5 16.7 22.3 25.2 28.7 31.8 32.8 38.5 38.4 100 31.0 112 19.3 112 11.8 12.5 18.4 16,4 27.6 27.1 30.5 3?.. 33.0 34.7 36.9 95 
32.2 111 10.3 101 11.1 12.6 10.0 17.8 24.5 27.0 31.0 3.-' 38.+ 35.7 35.7 95 33.2 117 11.1 3*, 18.1 16.6 15.5 j70 52.9 27.0 32.9+ 30.'. 31.0 36.0 37.0 92 
34.3 121 jl.7 93 18.0 18.7 18.5 28.' 24.8 33.2 38.0 34.0 35,7 36, 103 3.0 122 1.4.9 91. 14.0 14.' 17.5 10.9 25.5 37.0 36.1 39.6 38.9 81.8 42.0 00 
36.0 122 19.7 97 15.0 15.4 19.7 21.0 27.6 32., 35.1 37., 38.7 43.0 *3.7 91 37.0 122 14.3 100 17*.2 19.8 20.3 28.5 29.9 31.0 37.0 34.5 30.9 45.5 45.7 05 34.0 126 14.3 10? 15.5 16.0 19.' 25.' 30,2 36.0 40.8 47.0 42.0 44.2 44.4 101 39.0 120 9.5 9*, 19.9 18.5 52,9 2.7.2 34.8 37.7 40.9 42., 40.7 43.0 43.1 99 40.0 124 20.2 89 20.9 22.5 24.8 29.' 39.9 39.5 42.4 43., 44.0 46.5 46.6 97 41.0 125 15.8 105 29,3 23.9 26.1 29. 34.9 89.0 45.8 47.0 47.0 49,0 49.1 85 42.0 12+ 11.7 06 17. 24.' 28.9 32.9 37.7 41.7 47.0 40., 49.0 50.8 41.5 90 43.0 121. 20.5 97 21..' 22.8 30.9 38,9 49.9 46.1 59.9 52.# 53.0 47,1 57,5 07 44.0 12? 20.1 42 20.2 20.7 29.7 35,4 41.' 49.4 50.0 54,6 55.5 56.1 56.4 10) 40.0 121 25.1 85 24.1 24.0 30,5 36.0 44,0 530 55.7 57.9 59.5 65.4 65.9 09 
46.0 114 21.5 74* 24,7 31.4 34.0 30.2 47.1 58.9 49.7 52,s 52.7 53.0 53.4 05 
47.0 114 22.2 95 21.4 26.7 33.9 39•4 47.0 55.5 5..fl 53.9 64.1 54.7 64.8 95 
48.0 167 )9.4 109 29.2 20.7 35.4 41.' 49.' 55,0 59.8 51.' 50.5 62.7 52.7 102 49.2 111, 21.4 97 28.0 31.6 39,4 43,4 44,7 57,5 55.4 69.1 64.' 56.0 65.9 1195 
54.2 119 27.4 84 27.8 33.5 30.2 47•8 51.1 50.9 67.' 50.' 54.0 59.0 68.+ 194 51.0 110 24.1 07 24.0 20.5 39,9 496 59.2 50,5 59,1 56.5 65.0 67.fl 57.1 100 52.0 1011 2'.4 1014 24,8 22.' 39.9 40,5 57.' 60.5 55.', 69.0 69.5 69.0 70.2 95 53.0 10.1 20.0 19* 21.0 23.' 25.2 3+.7 51.0 60,7 69.1 69.8 59.0 70.7 70.3 105 
54.0 7 50.9 5*, 26.' 20.5 3*,2 50.' 61.7. 57.9 69.* 71.fl 73.9 74.0 99 
52.0 8+ 14.6 109 24,0 27.2 34,5 59.6 61.1 55.8 59,7 74.9 75.0 75,0 09 55.0 94. 10.8 101, 10.5 23.2 35,' 59.0 50,5 53.7 60.0 72.9 72.5 77.5 in? 57.2 77 0.2 147 20.5 23.9 39, 50.9 52.0 66.5 50., 59.7 70.9 78.2 05 54.0 65 7.6 193 1+.5 02.7 38,4 50.' 60.5 57.7 71.o 72,0 72.0 72.4 95 
59.0 51, 4.9 91 19.' 14.0 31.0 45.0 54.9 70.9 70.0 71.9 71.1 71.1 02 
60.0 49 10.0 95 17.t 25.0 59,5 67.5 73.0 75., 75,0, 75.0 76.9 09 
52.2 25 19.0 98 20.9 36.5 59,5 77.0 41.0 57.. 82.0 93.9 83.9 08 
52.0 18 00.0 1194 37,0 59,7 77.4 91.1 91.# 91.0 99,5 91.9 97 
63.8 11 07.7 105 40,7 57.0 86.3 90.1 90.9 90.4 90.6 90.6 99 64.0 9 18.9 109 25.8 59.5 88.0 99.9 90., 90.9 90.8 90.4 90 
64.0 9 21.1 101 42.4 49.' 67.6 79.0 73., 72,9 70.8 72.5 75 66.0 S 21.5 91, 44.5 81.7 89.5 81.+ 51.0 51.0 81.11 83 61.0 4 25.9 102 55.0 910.0 018.5 119.8 119.0, 118.4 118.6 73 
64.0 5 .9 7*, 59.5 50.3 65.0 65., 65,7 65.9 55.3 49 
69.0 9 25.1 4. 29.5 45.' 45.4 45.7 45.9 44.0 45.9 101 
_70.o S 19.5 19.1 29.5 40.1 55.0 50., 50.1 55.8 50.4
11 
SCALAR WIND	 TABLE 1.8 
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION HSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE Cm.?.,.)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRICK	 AF8, 7 28 14 N 80' 36W JAN. I, 956 to NOV. I?, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORDAJ 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28'29' N 80' 33' W NOV IS, 1956 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 286, op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. I. 1960 to DEC.31, 967 
_________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN DIR CUMULATIVE PERCENTAGE FREQUENCY MAX DIR 
1KM) RIBS SPEED (DES)	 0.135 1.000	 2.280	 9.000 19.900	 50.000 84.100 95.000 97.720 99.000 99869 SPEED (DES) 
SFC V44 '0.0 .0.1 '2.0 .3.7 *9,9 •6,0 '6.9 *9.9 '13.0 200 
1.0 744 '0.0 '0.1 •.7 .1.6 •.3 .i. *9.7 '11.9 .12.9 *20.9 '28.0 200 2.0 799 '0.0 •S.I .5 'I.O'9.0'7.(j •9•'l'll.ô'13.2'2z.9'27.o 209 3 . 0 794 -	 '0.0 •0.2 'p.7 'I•?'9.2'7.3 .10.0 •II.7 .19.2 '22.9 023.0 
9.0 799 '0.0 '0. I'O9'I • O '1.8 .2'7.7'l3.9'12,o'19.0o20.9'241,0 39 
5 . 0 794 O.0 '0.0 '0.3'I.O'I.9'9.S '8.1 *11.0*11.1 *17.3 '19.' '23.0 lOt 6 . 0 794 '7.0 '0.1 '0.4 '1.0 •2•0'9.5 *8•3Il.79l5.2I7.7•2l,923.O 219 
7 . 0 794 '0.0 'O.O'O.I '7.4 'I'D '2.I'9.8 *0.4 '11.7 '19.9 -	 0.7 '22.9 '26.0 l'O 0.0 794 '0.0 0.2'05'l.l *2.9 •5.2 *9.7 '12.6 *I9.2'18.2 '22.9 '26.0 9 . 0 794 '0.0 0.5'0•2*S•S'l.22.6*5.7*9,9*I3.9l4,4*It.5,74.v3l.o 220 10.0 794 '0.0 '0.0 '0.3 '0.9 '1.5 •3•2 *6.9 *11.0 '17.1 *19.4 *22.2 *32. 'Si.o 209 
11 . 0 744 '0.0 '0.2'O .9 'I . 7 '4. l ' 7.9 *l 3.6 'I 9. '4 '22 .72b . 6 *39.9*98.a 207 17.0 799 '11.0 '0.0'0.6 l.3'2.3'9.9 '9.1 *16.1 *20.7 '29.1 '29.5 .92.9 ''19.5 200 
13.0 799 .0 *0•7 ,0.8 '1.6 '3.11 *5.5	 '10.3 'I.S '22.1 '25.5 '29.5 '41.9 '99. 38 14.0 794 '7.0 '0. 7'l.3'2.l *9.3 *0.6 *j9.6 'i'1'S '29.0 .27.7 933.9 '36.0 49 
15 . 0 744 *1.0 'I'D '1.5 •3•0'6.7 '11.2 'i9'7 '16.0 '19.5 '74.9 *31.0 60 
16.0 799 '0.0 '0. I'0•9 'l •0 .2.5*5.9 *0.9*lI•9'l9.0I9.9*2,.9*23,o 70 
17.0 794 '0.0 'O.l'O.l'l.O'l.S '2.9*6.1*9.5*11.9 '13.1 *13.9 '17.9 '21.0 65 
18.0 744 '7.0 0'C'lI'l•7'2'8'S'S'7.9'I0.0'I2.9'13.O'lS.2*I69* 0 . 0 00 9. 0 794 '3.8 '3.2 *3.9 '9.9 
20 . 0 794 '3.0 2 9962 9 6 2 22 320 79 
21.0 744 '6.0 '7.o '8.1 '9.1 'tl'l	 *I43 '17.0 *20.3 *7,5 '22.9 '23' *38.0 00 
22.0 799 '8.0 '9.2'15.0 .11.1 'I2.l'I5.O'l9.l'fl.3 '22.5 '23.7 '25.' '90.0 89 
73 • 7 799 '9.7 #5 *7.0'9.I*I5.5*ll.B*I3.7 '16. 7 '20 . S'22 . 6'29.0 '24.9 '26.9 40.0 0 
24 . 0 794 '6.0 81 '9.0*9.0 '10.7 '12.2'14.2'l7.9'2l.9 '23.9 '25.5 *26.9 '29.9 090.5 9 
25.0 794 '17.0 '10.0*11.9*12.9' 9.9	 *I0.6*22.4*25.5'27.2*26.O*31.912.o 02 
26.0 9 '9'o '10.1 *11.6 *12.6*45•2*It.I*23.2*26.S*20.2*31.l*33.9*35.S 
27. 799 'v.0 'l0'9'Il•6'13•0'45.9'I9.9 •29•2 *779 029.5 *3I.6*36.*'13.5 0 
28.0 110 0.2 77 10.! 12.' 13,7 16.8 20.4 24.9 26.0 27.8 27.8 29.! 29.! 89 29.0 119 1'.O 91 19.1 14.1 14.5 17.8 21.6 25.5 27.8 29.3 30.0 30.8 30.5 '13 30.0 113 11.2 19.1 14.7 17.0 21.8 29.' 29.7 31.' 31.0 39.'. 33.7 09 
30.0 114 1,.7 96 14.4 14.5 j'1,9 20.0 27.fl 39.1 30,1 33,0 45.9 42.8 54 32.11 lOs 11.7 1lI 1_.7 13.' 14.9 j7,fl 21.8 27,9 20.0 3.n 33,8 41.1 102 33.4 lOs 01.2 #0 15.2 11.0 18,8 17.' 20.5 07.4 30.1 32.4 34.8 37.7 37.1 91 34.11 117 10.6 103 10.0 17.7 14.8 10.7 2'.7 29.4 38.4 31.4 37.9 30.0 30.9 174 39.0 114 0.0 0 10.! 10.4 13,9 17.4 29.6 29.0 33.! 35.. 36.' 39,7 39,9 97 3o.0 114 1.0 360 11.0 12.' 14.9 1°. 28.9 30,8 38.1 37., 39.5 30.fl• 39.1 01 37.0 120 6.5 94 10.0 11.8 13,7 19.0 23.7 3!.? 39.9 34., 39.8 39,# 39.' 95 38.0 120 9.1 120 9.! 9.4 11.0 jO•4 29.8 37,4 57.5 39., 40,' 43,7 43.3 96 39.0 120 7.8 50 5,0 13.0 18.8 24.9 3'.' 40.5 43.1 43.8 45.0 45.2 80 
48.0 1144 9.2 76 10.0 11.7 10.0 19.4 24.5 36,7 43.9 44... 44.9 50,0 5(1,' 00 41.0 117 9.6 9 9,7 j7,7 16.0 21.4 29.0 34.' 49.1 47., 45,0 47•5 47,4 99 42.0 117 1'.6 103 18.7 17.9 23.9 30.8 31.' 4.7 44.1 43.' 46.5 46.6 180 43.0 117 11.6 77 1.' 17,4 28.! 39.8 41.4 43.4 47.0 49,0 50.9 50.9 93 44.0 115 4.2 78 9.2 9.4 13.9 22,4' 35.! 44.0 49.9 51.4 52.9 57.0 59.1 97 49.0 114 11.9 83 14.1 15.4 17.9 27,0 341.0 44,9 52.' 57., 57.8 6.5 62.9 09 86.0 113 15.0 77 16.1 17.1 17.0 2.7 35.1 55,9 58.! 54,8 50,0 63.4 63,7 103 47.0 110 10.6 75 13.! 15.' 16.3 2'.6 37.7 89.5 54.1 60.0 61.0 64.8 65,! 70 
.48.0 110 9.1 90 12.0 13.5 16.5 28.6 38.1 47,3 57.0 56.* 59.8 68.7 60,9 119 49.0 154 17.5 77, 10.8 18.5 15.9 28.' 38,7 46.0 53.9 54.0 56.7 57.0 57.1 #4 58.0 154 0,3 140 1..! 15.' 15,9 2'.' 33.7 44.' 54.8 59.s 5t.n 61.9 62.1 96 51.0 104 6.3 252 10.! 11.4 15.4 2',' 30.0 58,1 55.0 55.6 62.0 72.9 72.2 60 52.0 98 1.4 124 10.' 15.9 27.' 34.0 89,7 55.4 0!.. 99.n 09.4 90.6 240 53.0 04 5.8 219 1.1.4 12.4 10.4 38.0 46.9 55.0 57. 78.0 79.0 71.1 196 54.0 91 7.6 157 0,l 11.' 17.2 31.' 47.4 55.3 62.8 56.! 97.1 87.2 191 55.0 83 4.0 90 6.' 11.1 15.2 3'.' 59.9 50.9 64.1 01,' 02.! 02.3 129 58.0 78 '.2 157 5.7 7.0 12.0 29.5 41.1 56.9 644.' 71.1 77,7 72,9 94 57.0 61 9.2 72 4,0 0.1 12,0 29.3 45.9 57.0 62.4 69.1 69.9 68.9 95 58.0 (49 4.0 '0 0.1 6.2 10.7 25,fl 54.' 51.4 53.# 63.9 64.0 64.2 08 59.0 37 4.4 7 6.9 Il.' 29.' 41.1 60.' 68., 68.4 64.5 64.5 104 60.0 27 4.8 206 9.5 15.1 29.' 45,7 56.' 67.' 62.4 6..4 62.9 107 61.0 27 '.3 354 9,8 jS•9 24.8 41.7 70.7 77,1 7.4 7.9 72.9 Ill 62.0 19 1.6 1 7 4 11.0 24.5 41.0 60.0 00.4 00.9 60.7 50.7 177 63.0 16 9.9 03 0.9 29.0 44.5 65.! 65.0 65.5 03.3 65.9 08 64.0 10 4.4 273 15.4 2.0 33.8 39.5 30.. 39.0 411.0 40.0 1'7 63.0 8 18.1 111, 15.' 13.0 29.7 41.6 49., 43,9 43,9 43,41 79 60.0 7 11.9 74 13.! 16.5 38,0 50.4 52.. 50.9 59,9 51.0 101 67,0 4, 1 4'.1 7.. 27.0 50.0 52..? 57., 52.9 59.0 53.0 91 68.0 5 4.1 43 17,5 35.7 33.9 35.0 36.9 36.! 36.1 90 
60.0 4 19.5 141 19.0 27.8 23.0 21., 23.1 23.2 23.0 94 70.0 4 10.3 73 21.3 28.2 20.9 28.6 29.' 2.0.7 20,7 187
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SCALAR WIND	 TABLE 1.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 21 knI PATRICK	 AFB, 7 28' 14' N 8O06'W lAN. 1,1986 to NOV. Il, 1958 RAWIMSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 On, CAPE KENNEDY, S 28' 29' N 80' 33' W NOV. IS, 1956 to DEC. 31,1967 
RAWINSDNDE FLORIDA 
ROCKETSONDE 28 An, op CAPE KENNEDY, 5 2' 29' N 80' 33' W JAN. I. 1960 80 DEC. 31, 1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. RUM MIN DIR CUMULATIVE PERCENTAGE FREQUENCY 




(DEe) 7'C 727 'U'U *I•O *2.7 *5.1 *7.8 *9.7 .Il.4 '17.0 • 18 . 0 30 1.0 720 *0.0 *0.2 .7.0 ,2.2 .5.3 ,9.6
.18 .20.5 .22.7 .32.5 •33.o 
2 . 0 720 '0.0 '0.0 +0.3 '11.8 *2.1 '5.1 *9.S+)5.'l* 1 9 .0 .22.8 '36.0 '37.0 730 3 . 0 720 '0.0 0.o*Q.3'o.O .2.1 "4.0 .0,9 •j'4.7 *18.7 +22.7 '90.0 '91.0 239 4.0 720 *11.1) '0.0 '0.2 *0.7 hI.0*S.O*0.t*I4.1*I8.5*2I.9 '36.7 '37.0 298 5.0 720 '0.0 '0. I00• 'l*l•0 * 2•I * S. )*9. 6*15 . 7*lO.7 + 23. q *39.o . 35.0 210 6*) 720 '0.0 '0.7 *0•6')•2*2 *5.0+Io.2*I5.0+lt.5*23.8.3,,0,.0 AI 7 . 0 720 '0.0 '0. l'0.6'I.9,2.9 '5. '11.5 '17.1 '20.9 *23.9 '3l'0 '32.0 50 0 . 0 720 '1.0 'I'D l.5 .3. I'6.9 '12.7 +10.6*23.3 .26.9 *30.5 '31.0 9• 0 720 '0.0 0'6'l'I'I. 7 *3.4 7.7*l'4.2'20.7'23.5*27,8 *33.5 '39.0 00 . 0 720 '0.0 'l•0'l•5*2.2*4.3*9.2*,8.2*23..4*24.2.29,9
'35.0 '36.0 730 11.0 727 '7.0 '0.6 '1.6 '2.7 '5'O'll.U*)0.0*25,1'20.7*30,9 '36.5 '37. 12 . 2 720 '0.0
'0*8'I•5*3•I•5*9*)2.3*2o.9*27.6*30.l*32.o*390.'10O 264 13 . 0 720 •7.7 '1.0 '1.6 '2.0 *5.O*)2.6*22.2*28.8+32,l*33.9
'91.0 "42.0 251 11.0 720 '0.0 '0.9 'I.2'2.'4 *5.3	 *12.0
.20.2 '25.7 '20.3 *31.9 'qo.o '91.0 337 5.0 720 '0.0 '7.7 '1.3 '2.1 *9.'4 '9.Z'I5.7 '2a.I'22.o '29.4 '32.0 '33.0 159 16 . 3 720 '0.7
'0•3*l•0*l•6*3•l*6.5*II,'4*15,o•I7,s*l9,o,2'4.0,25.0 57 17 . 0 720 *0.7
'02*S*6*)•l•2.3*5.I*9.00,2.I*l3.o, 16.3 '20.0. '21.0 '89 10.0 720 '0.0 *0•I0•4*l•0*2•2*5.o*0.0•Il.5+l3.O*l5.l,,l.0,22.2 55 1 9. 0 720 '0.0 '0 ......... 6 *3*1*6.2*10.2*12.5*13.5 *19.7 *20.0 '21.0 69 20.0 720 '0.)) '0.6 '1.9 '2,9
'4''4'7.7*ll.0*I'4.6*l5.8*l7.502200230 107 21.0 720 '1.0 '1.0 *2.9 '0.) •O.0n9,5*I3,0*15.5*la.7* 7.9 '22.0 '23.0 86 22.0 720 '7.0 '3.0 '3.7 '10.7. *7.3	 *I0.6*I9.l*I6.'7*l7.7+I9,9 '20.0 •2I.0 23 . 0 720 0.0 *3.5 *9.9 *5.0 
29.0 720 '2.7 SO '3.1	 *9.9 '6.2 .8.4	 '12.0 .*157 *10,1 *10.7 *21.0 *26.5 '27.o 25 . 0 720 '1.0 126
'3*6*07*8l*89*l2.7*l6.9*,9.9*2l3*225*2q0,25 Ion 26 . 0 720 '1.0 79
'3•fl	 •9.l'S.6 *8.3	 .12.0 '17.5 '21.0 '22 3 *237 '200 '3 83 27.0 720 1.0 06 '2.6 ''4.2 *5.5 *8.1	 '12.9 'l7.9'2I.7'23.2* 29.7 32.0 '33.0 100 2)8.0 105 '.0 180 3.' 5.9 7.' 17.0 15.4 19.0 21.' 22.9 2)0.5 0'0.7 74 29,0 107 7.0 090 0.7	 .0 3.9 7.' 1'.', 17.9 20.9 24., 24.0 24.7 26.9 49 318.0 109 7.7 180 3.0 7,0 11.0 17.9 20.9 23.9 26.0 25.0 26.2 03 31.11 
34.0
104 7.4 1811 0.4	 0.5 3,9 6.7 17,4 17.1* 29.' 23.. 2*,n 77.5 27.1 091 109 '4.0 (I 0,7	 0.5 0.5 6.6 17.0 17.' 00.3 22.9 23.0 25.5 25.5 1,1 33.0 
310.7
109 '.2 177 .'	 7.7 *•5 4.0 17.7 14.9 27.' 21., 21.' 22.0 22.0 195 1210 7.0 40 2,9 5,5 10.6 14.3 20.0 27.' 22.7 20.4 22.1 100 35.0 120 7.0 271) 0.7'. 5.' 10.7 15.9 2t.0 22.. 24.0 29.9 29.4 91 36.7 100 '4.0 0 7,9	 0.' 1.9 4,0 17.9 14.5 21.', 2)0,o 29.0 24.5 26.5 00 37.0 107 1.0 360 7.7' 0.5 2.' 4.1 19.4 15.0 20.' 25.6 29.7 00.0 30.6 09 36.0 104 0.5 0 9.' 0.7 2,9 *,*	 19.9 19.' 37.'. 25.. 24.0 27.9 27.7 164 39.0 10', 7.0 90 7.' 3.n 5,0	 11.8 10.7 22.7 23.. 24.5 05.7 25.0 72 411.0 107'. 7.0 2 7 0 1.7 7.' 3,4 5.4	 19.6 19.0 2*.o 25.' 29,.fl 29.2 29.1* 99 41.11 102 7.0 100 7.7 2.5 4.7	 10,0 27.2 28.0 27., 31.7 35.7 35.5 195 42.7 10? 7.4 105 0.6 7.4 2.1 5.9	 10.9 21.0 29.0 32.. 33,9 82,9 42,3 05 43.0 100 7.4 225 1.0 7,7 3,3 5.	 17.5 24.7 30.7 36.' 39.7 471.7 40.6 07 










1.0 3.0 6.7	 12.1 10.0 25.5 29., 32.7 33.1 33.4 1n7 
52.2 6', 7.0 40
..' 3,7 6,0	 1'.0 27.7 75.7 37.* 36.0 34.9 36,9 109 
53.0 61 7.0
0.5 2.7 5.7	 12.2 24.3 20.4 30.' 33.5 3)4.3 34.4 105 
54.0 59 '.2 2103 7.'
1.0 
4.0
5.0	 04,8 21.0 28.0 37.1. 30.0 33.5 33., 99 
57.0 55 '.2 297 4.7
7.6	 11.7 29.7', 29.1 39.'. 32.5 33.1 33.2 2, 5 
56.0 4o 1.9 147 2.9
4.6 
4.7
7,4	 jn.7 27.7 31.1 35,0 39.4 39.6 39.'. 27 5 
57.0 37 '.2 10.0
5.0	 11,' 20.4 23.0 26., 34.4 35.fl 35.5 100 
518.0. 31 4.10 231
3.3 5.	 00.8 27.7 27.' 20., 29.1. 29.8 29.9 103 
59.0 20 7.6 157
4.4 9.3	 15.1 28.7 20.5 35.' 39.0 34.5 36.0 209 
60.0 12 8.7 20,
10.2	 14.5 24.4 24.0 29., 29.7 29.0 29.8 296 
61.0 14 4.3 212
7.0	 14.9 30.5 35.1* 36.o 36.8 35.4 35.9 057 
62.0 1. 12.8
9.7	 13.9 46.7 47.9 49., 09.9 '49.4 40.4 309 
63.0 7', 13.2




20.7 97.7 97.4 97,* 91,0 97,9 97,9 374 
65.2 I 47,j 377 4,0 17.7 17.0 19.9 5'8.fl 58,0 19.9 524 
65.0 1 67.1 358 . 47.5 ii 
67.0 1 43.9 322 61.7 378 
6)1.0 I 30.6 30 43.9 372 
69.0 I 20.3 335 33.5 3'O 
70.0 5 5.9 292 20.3 301 1.0 202
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SCALAR WIND	 TABLE 1.10 
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPLETED 0,027 km PATRICK	 AFB. 7 28' 14' N 80' 36* JAN. 1,1958 tO NOV. IT, 1996 
RED1NSONOE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl.. COMPLETED 0 to 27 km CAPE KENNEDY, 5 28' 29 N 80' 33' W NOV. 18, 4956 to DEC. 34, 1967 
RAWINSONDE FLORIDA 
ROCOETSOIWE 28km op CAPE KENNEDY, 5 28'29'N 80'33' 6 JAN. I, 1960 tO DEC. 34, 967 
_________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT. NUN MIN DIR CUMULATIVE PERCENTAGE FREQUENCY MAX DIR (EN) 6BS SPEED (DEG) 0.135	 .000	 2.280	 5.000 .	 5.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SFC 74* I4.0 '0.3 *I.9'3.0 '5.6 *7.9 .9.3 '12.1 'I5'é '15.0 
I'S 755 'L,.O 00. I	 *0.S'I.2 .2.9 '6.0 '40.4 'I3.9'IS.* '17.1 *j9.9 '22 . 0 275 
2 . 0 7*5 '1.5 'C. I5.4'I.0.2.2'5.5'9.9'I9.I'I6.2*t8.8*23.4*29.0 
3'O 7'*46'I4,I) '0.4 '0' 1.1 .2 '5.0 '14.0 '19•7 '18.2 *25.7 '26.9 '28.0 262 
4 . 0 745 '5.0 '0.2 *5.O'j.3 '2.9 .6.7 '11.6 'I6.9 '20.5 '25.2 '2 9 '' '39.5 257 
5.0 74*5 '0.0 '0.5 '1.1 'I's .3. 7*7.9I3.7*I9.323.O*2 8 .7*39.937.a 250 
6.0 754 '0.0 'I.................................. 29.7 *39.9 'So. ZSO 
7.0 75 '1.0 '1.0 '4.5'2.6 *5.4	 '11.6 '18.9 *26.8 '31.2 .35.5 095.9 '62.0 250 
8.0 755 '1.0 '4. I	 'l.7'3.I .6.2'I5.0'22.8'31.6'35.6'38.2'54.9'66.0 250 
9 'O 7'* '1.0 • .............................................. a zSo 
10 . 0 745 '1.0 '1.9 '2.6''*.5'9.3 '19.7 '31'7'52'l '47.5 '50.8 *66.9.80.0 255 
u . S 749 '1.0 332 'I.0'2.I '2.9'' .7 ',0.9'22.6'36.S '56.3 '59.6 *53.7 *73.9076. 260 
42 . 0 745 '0.0 '0. ................................................. 76.0 255 
13 . 0 795 '1.0 '2.3'9.2'6.2'Ll'6 '23.6 '37.6 '55.2 *99.7'52.5 '60.9 '67. 250 
44.0 744 '1.0 '2.............................................. 65.0 280 
15.0 755 '1.0 • ................................................ 0 280 
16.0 7*4 '1.0 '1.1 '4.7 '2,0 •5.7*I2.3*20.7*35.t*29.8*35.5*MI,6*92.o 
17.0 755 '1.0 'i.7 *3.5 447.4I4.2I9.92I.3*28.I•37.*33.o 
18.0 754 '44.0 '0.0	 '0.1 '0.9 '0.9 *2.0 09.6 .8.6 'I3' '17.5'ZZ'S '26.9 '54.3 254* 
4.Ø 755 'O•O '0.1 '0.3 '0.8 *I.7*3.6'7.0*I0.3'I2.S*l9.*29.9*3O.o 255 
20 . 0 794 '8.0 '0.4 'Q.3'9.8 '1.7 '9.0 '7.1 '8.9 '10.8.12.1 '19.9 '25'a 291 
21 . 0 799 '1.0 '1.0 .4.8 '5.2 '7.5*9.3 '10.3 '*4,6 '16.9 '18.0 261 
22 . 0 759 '0.0 '0.2 *0.6 '1.1 *2.1 '9.5 '8.1 'I03 'Il'3'lZ'b '13'''lS•O 67 
23 . 0 799 '0.0 '0.1 '0.5 '1.0 *2.2 *4.9 *8.5*11.1 '12.5 '13.5 '45.9 '18.0 7 
25 . 0 7'S '0.0 '0.0	 '0.2 '0.5 '1.1 *2.2 '9.9 08.9 'II'3 '12.3 *t3.8.5.7 '16.0 
25 . 0 755 '14.0 '0,1 '0,3 00.9 *2.3 '5.4 '8.9'Il.S '42.9 '42.9 05.9 '16.0 93 
26.0 794 '0.0 '0. I'S'S '1.1) '2.3 '5.1 ''.2'I2'2 '13.7 '15.8 '16.5 '17.0 
27 . 0 7*9 '0.0 '0. 2'S.7 '4.2'2.S '5.3 '9.2 '12.7 '15.2 '15.9'16.9 '9.Q 98 
28.0 78 1,0 360 7.7 7,9 9.8 9.0 17.1 149 17' 09.1 19.2 99 29.0 87 0.5 360 7.9 3.' 4.9 10.7 1.6 45.6 15.' 14.1 15.1 79 
3*1.0 8.. 1.0 279 5,7 5,' 4.9 9.4 41.9 19.. 29.' 20.1 21.3 2442 
31.0 85 9.6 108 1.9 3.1 7.6 1'.l 19.* 29.' 21.' 27,9 27.0 293 
32.8 90 1.0 90 7.' 1.9 8.fl •. 18.4 29.3 23.0 23.' 24.3 25.3 061 
33.0 90 1.7 711 4.' 9.' 13.' 22.9 24.. 32.1 33.! 33.2 2449 
35.0 90 7.0 6. 7•5 2.5 3.43 9.4 27.' 27.' 29.0 25.7 30.0 30.1 294 
35.0 90 '.1 jo 2.5 2.0 4.4 13.0 21.8 30.5 39.0 37., 39.7 34.3 262 
38.0 94 9.2 333 1.' 2.9 0.8 15.5 26.8 79.9 38.0 34.7 30,0 39.7 275 
37.0 99 1.9 357 2.9 3.9 .8 11.0 25.0 33.3 33.0 50. 50.8 51.fl 2'l 
38.0 84 '.2 243 3,0 3,4 5,0 14.5 29.8 33,3 39., 43,1 43,9 444•9 249 
39.0 9.. 1.3 193 7,4 3,9 44.9 14.4 38,0 110.7 41.44 45.1 43,7 '65.9 264 
40,5 95 47,5 4) 7.1 2.9 15.9 35.7 43.5 44.9 49.' 59.' 513.5 248 
41.0 8.. 2.4 214 3,fl 1.7 44•0 19,0 34.9 50.7 57.0 53.1 53.8 59.2 239 
42.0 97 .0 90 3.4 5.4 .9 29,8 39,5 .54.' 53.* 59.0 59.7 59.9 2'O 
43.0 97 0.5 941 3,9 9,4 9.9 27.0 49,4 53. 59.8 50,' 51,1 64.44 271 
44.0 9.. 1.9 315 7.0 3.9 jO,4 24.7 54.0 55.5 57.0 52.9 63.' 62.2 254 
445.0 92 7.5 1441 3,9 5.4 9.4 25.5 49.4 55.' 61.0 55.1 63.7 55.0 299 86.0 93 7.0 190 2.1 6.7 47,6 29,6 47,7 54,9 09,0 57,, si.o 67.9 2110 
47.0 91 1.8 20'. 5.1 4,9 17,4 31,8 49.5 59,5 61.0 59.1 65.0 70.9 251 
48.0 89 8.0 252 5.9 4.2 13.7 35,43 57,0 64.0 69. 77.7 79.7 79.9 252 
59.0 8, 6.5 133 .	 5. 5.7 13. 35.0 55.' 65.7 74.0 94.7 55.3 85.3 233 
50.0 54 9.1 091 4.7 17.' 39,3 56.7 77,8 79,, 93,1 9.3 92.5 234 
51.0 72 5.2 ISo 3.' 78.0 15.8 37,0 57,3 75.7 43., 55,0 54.4 85.8 235 
52.0 is 5.2 294 7.4 17.' 39,' 59,4 74.5 94,, 95.7 95.5 95.9 754 
5.3.0 70 5.5 250. 8.4 7. 10.1 43,0 60.0 74.6 83.4* 85.5 43.0 85.7 267 
511.0 63 4.3 232 7.2 jO,0 95,4 59,0 71.9 79.. 79.0 79,8 40.9 241 
55.0 57 5.2 398 74.5 .9 22.0 42.0 67.0 74.3 80., 83.1 51.4 53.6 092 
56.0 53 8.9 29.. 6.' 10.6 1'.' 42.9 60.' 74.1 70.n 79.0 50.4* 80.5 239 
57.0 40 3.1 241 7.0 22.2 41.0 67.0 76.5 59., 95.8 55.' 86.5 240 
56.0 36 3.0 223 14. 43. 61.9 73.5 76., 76.4 74.9 75.7 242 
59.0 27 41,3 252 11.5 16.3 49,' 50,7 73,7 79,. 74,4 75.0 79,9 260 
60.0 27 7.2 35f 5.1 17.5 50,9 64.9 73.0 93., 83.9 91.4 83.6 299 
61.0 1* 148,5 2440 25,' 40,9 71.' 47.4. 97,, 44,3 99,4* 89.8 237 
62.0 4* 2 7 .7 293 45.0 73.8 73.0 79.0 75.1 71.7 73.7 271 
63.0 2 34.8 292 30,9 67.0 97.9 97.,, 97,4* 37.8 87.4 269 
644.0 1 39 .1 2746 39.1 274 
65.0 I .7.2 265 47.2 245 
66.0 7 29 .4 262 28.8 292 
67.0 1 15.7 252 16.7 242 
66,0 I 5.0 262 5.0 242 
69.0 i 4.5 232 9.44 232 
70.2 I 21.0 232 23.0 232
14
SCALAR WIND	 TABLE 1.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPI.ETED 0 to 21km PATRIC K
	 AFB, 7 26' 14 N 80' 36 W JAN. I, 1956 to NOV. IT, 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 8, 1958 to DEC. 31,1967 
RAWINSONDE FLORIDA 




r TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN DIR CUMULATIVE PERCENTAGE FtEQUENCY 




(DES) SFC 720 '44.0 *4.1 02.7 05.5 *7.9 *0,5 09,5 011.6 012.0 
4.0 720 '1.0 01.0 01.0 '3''6.5'l0.0'!9.0'I7.6*I.9623.5'29.0 2.0 720 '0.0 '0. 2*0.7*I.3*2.906,40lI,30,7.3*2o,502l,7o33.o033,, 232 3.0 720 '0.0 '0.Z'S'7'!.3 03.0 06.1 013.0 020.1 '22.9 021.5 '36.5 037.0 9.0 120 '0.2 '0.3	 *4.0 04.6 '3.'l'O.9'45.7'23.9'26.3'29.9 037.0 '30.0 267 5 . 0 720 01.0 'I.2'2.2* '4.9	 • io. 7 049.6 '26'9 029.9 *33.9 "12'S "I3.Q 268 6.0 720 '0.0 '4.0 'I.t'3.I .6.4	 043.9 '23.! *35.0 '34.0 *30,9 *54.0 2• 210 7 . 0 720 '0.0 *I•4 '2.7 0405 .8.1	 *46.7 *26.6 *35,3 039.6 *44.9 ,50•0 •54•Q 210 0 . 0 720 '4.0 '2.1 03.3 05.1 'II'S	 '19.7'30.S'so.S"lS.S'49.90s7.s'sa.0 
9 'O 720 '2.0 '2.5 ''l.O'l.I 1300	 023.3 *33.9 '55.1 '99.5 •S'I,0 '03.0 *O9. 249 0 , 0 720 '2.0 9.0'5.9'0.l *jS.0	 026.6 *30.6 *50.7 '562 *63,9 *93.5 *9q. 297 44 . 0 720 '3.0 3(6 'S.S'1.2'Io.5',7.2 029.5 '92.5 059.0 060.2 011.0 '09.0 095.5 250 42.0 720 '2.0 209 06.7 *9.9 '42.3 0,9.2	 632,4 "49.2 *53,0 '65.9 *74.0 '97.0 '98 251 43.0 720 '2.0 273 '9. *10.2 *43.0 '20,6	 '32.4 *93,9 '02'S '59,7 *46,9 *93.5 099. 250 IS'S 720 '3.0 295 '7.1 *9,9 '44.5 'jO.S	 '29.2 '50.3 *56.6 *52.5 062.0 013.0 +79,5 250 45 . 0 720 '1.0 340 '5.0 *6•5 '9.0 0,6.0	 '25.4 *33.9 *39.7 093,9 690,0 '69.0 665.0 249 6.0 720 '2.0 03.1 ''1.0 '7. 'I *12.1	 020.0 '27.9 *32.0 36.2 037.7 041.0052.0 255 II'S 720 '2.0 '2.2 '3.1 ''4.0 •°'3'15.2'22.0'27.2'30., *34,9.99.0 *95,0 190 19 . 0 720 '0.0 *1 • 0'2 .0'2 .l ' 5. 2'I0.S 0 !6.2*2l.2'22.9'25.5 . 3o.0 0 s
.0 262 19 . 0 720 '0.0 00.5 'I'O'I.k 03.5 '6.9 *11.6 '46'S 0141,0 *24.0 030.0 '31.0 261 20 . 5 720 '0.0 *0.4 *0.6 *1.1 *2.2 *6.1 +9.2 'iS.2 '16.6 *20,2 '255 '265 24 . 0 720 '0.0 *0.! *0.9 '1.0 '2.4 '9,6 *0.6 *15.0 020.9 '2900 *290 2'IS 22.0 120 00.0 *0.0 *0.3 00.9 *2.0 "1.0 *0.0 043.6 017,7 0	 9,9 '20.5 '29.0 23.0 720 0.0 00.a'0 . 3'I.0 02.905,5 '9.6 *19.6 *17,9 *22.9 029.0 *30.0 2S0 26.0 720 '0.0 '0.2 0.0 '1.4 *3'0'6.5'Il.36I5.0'I9.9*20.7 '25.0 '26.0 250 25.0 720 'U.0 'O. 3.5.804.4 '3. 'I't. *43.5 *47.9 *20.6 023,5 '35.0'36.0 270 26.0 720 '0.0 00.0 *I.1 '2.2 *9.3 *9,5 *5,4 •i''S *22.! • 29.9 '3900 '35.0 25 27.5720 04.5 +4•4 *4.9 '2.6 *9.9	 '44.4 '19.3 *22.0 023.7 '25.9 *33.0 *34.0 265 
26.0 99 1.44 1.5 2.5 .3 11.9 21.0 29.6 27.0 30.1 274 29,0 90 9.1 237 1.1 3.3 7.9 16.0 24.9 20.9 3t.+ 33,1 3(4,7 34,9 252 
30,5 90 1.0 So 3,fl 5,5 9.9 09.5 27.0 34.' 39.n 35.7 35.0 35.3 255 
31.0 91 1,5 40 11,1 7,5 9.5 29.9 20.3 35.1 36., 45,4 40,7 40.5 275 30.2 9j 4,5 190 41.9 jl,* 29.5 35,7 37.7 40.0 44.0 444,4 444,5 276 
33.0 92 '.8 224 4,0 7.6 19.' 25.6 36.4 43.7 44.9 45.1 95.9 46.0 072 39,0 97 4.9 196 4.6 10,3 57,0 29.5 40.1 444.0 46.0 49.4 49.9 49.0 253 
35.0 92 6.7 45 5,5 14.3 10.5 39,0 47,1 46.4 50., 51.6 52.4 55.7 553 
36.0 90 7.5 227 9.0 12.5 20.4 39,9 40.? 69.9 50.9 55.9 55.9 59.9 243 
37.0 94 7.2 35 .5 14,6 24.7 31,9 46.44 50.5 56.9 50.5 60.0 6(1.0 555 
38.0 95 4.5 21 13.0 14.9 23.7 37.9 49.3 55.1 57.9 66.0 56.9 66.9 245 
39.5 94 5.0 20 6.4 17.7 25.7 40,7 57.6 59.1 59.0 69.4 65,9 69.9 267 40.0 93 4.0 190 17.' 19.7 27,7 41.9 54.4 60.4 64.' 70.1 70.8 70.9 269, 
'61.0 93 4.0 334 1(6.1 19.' 34.5 46.0 57., 64.5 50., 71., 71.7 71.9 248 
'62.0 93 5.3 34 0 16.' 19,7 33,4 47.8 60.9 66.0 57,6 70.1 77.4 72.7 287 
43.0 92 5.7 331 19.0 20,6 30,9, 50.0 55.5 70.9 71.8 71.0 14.5 14.0 255 444,5 90 16.9 209, 19.6 25.4 35,fl 54.0 60.0 74,9 83.0 85.9 93.9 95.9 
86.0 87 14.9 290 20.5 29.4 40.' 50.1 73.2 94.7 98.9 94,5 9(4.9 94.9 081 46.0 8+, 10.8 304 23.9 29.1 4.4 60.0 89.1 95.1 99.n 902.7 103,7 105.46 240 47.0 8 5.5 345 214.0 30,2 46.' 67.2 05.3 96.' 40?., 103.3 405.0 106.1 261 48.0 82 9,9 319 30.40 36.9 45,7 7'.' 89.0 96.0 002.9 104.0 l0S.fl 105.1 282 49.0 85 10.2 309 32.0 39,3 59,5 7,5 92,5 97.0 105., 407.' 4040.0 406.0 24)9 5(4,0 64 10.9 300 29.0 35.2 52.5 75.0 93.9 99.0 105.9 117.1 917.6 017.3 252 
51.0 17 11.5 2 93 27.0 30,0 55.1 75.6 95,0 103.3 103.1 112.5 110.6 112.7 245 52.0 74 10.5 2 9 9 27.1 30.7 51.9 74,9 91,4 490.1 106., 910.9 410.0 113.1 266 53.0 7(1 10.5 301 27.6 31.5 56,9 72.5 9'.' '56.5 112.s 11.0.0 414.' 114.3 255 54.0 5I 7.8 370 29.0 39,9 60.7 7*,9 97.' 112.0 112., 119.4 419.3 919.4 265 
55.0 52 R,5 324 29.' 37.6 57.' 70.0 93.7 106.7 106.0 013.8 113.9 113.5 252 56.0 47 7,9 34 29.9 30,4 59,5 79,5 90,6 107.7 109., 914.0 911.7 111.7 243 57.0 '46 10.8 292 27.0 29.4) 50,9 77,0 96.4 109.6 110.0 917.40 417.9 017.9 265 56.0 39 27.4 252 34,9 59,9 77.0 96.2 '18.1 124., 120,3 900.7 126.7 265 59.0 244 39.3 294 41.5 63.6 89.3 99.4 907.4 107.0 009.1 909.3 109.3 247 60.0 21 40.4 240 42.9 69.' 83.2 400.7 013.0 113.0 913.1 113.9 1)3,9 250 51.0 16 39.7 241 55.8 77.0 94.5 419.' 119., 910.7 119.9 119.9 255 62.0 15 40.7 268 67.4 79.3 89.9 '24.1 126., 025.9 425.3 925.3 259 63.0 11 39.0 277 59.7 74,3 97,9 95.5 99.o 90.9 99.4 99.4 275 64.0 7 54.1 266 59,1 74,5 89.9 135.1 438.0 934.9 438.5 138.5 295 65.0 4. 19.1 253 65.0 60.0 92,7 82., 82.9 55.0 63.0 289 6*.0 59.7 215 55.0 79,5 70.0 70., 72.' 72.0 72.2 246 61.4 4 26.8 2406 35.9 55.5 55.6 55.7 55.0 63.5 65.5 278 68.0 0 19.3 304 51.9 97,0 92.9 92.' 93.0 93.0 93.0 259 
59.0 5 20.7 17 36.5 74.44 71.7 74.0 71.9 74.0 71.5 202 





DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE	 DATA ELEVATION STATION MSL PERIOD OF DATA 
1.ATITUDE LONGITUDE RANGE (m.tsrs)
EASTERN TEST RANGE 
SERIAL	 MPLETEO 0 to 27 No, PATRICK	 AF8, 7 28° 4' N 80° 36W JAN. I, 956 to NOV.17, 956 
RAWINSONDE, FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPI.ETED 0 to 27 Sm CAPE KEI6CEOY, 5 28° 29' N 80° 33' W NOV. 184 956 to DEC. 31,1967 
RAWIMS080E FLORIDA 
ROCKETSOIIOE 28 No. op CAPE KENNEDY, 5 28° 29' N 80° 33' W JAN. I, 1960 to DEC. 01,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, 	 ALABAMA 
ALT. HUM MIN oua CUMULATIVE PERCENTAGE FREQUENCY MAX DIR 
1KM) 888 SPEED bEG)	 0.135	 .000 2.280	 8.000 15.900 50.000 84.100 95.000 91.720 99.000 99.895 SPEED (DEC31 
SC '41 0'O 1.2 '2.0 *5.4 .7.7 '0.6 *9.3 'l0' l2•0 20 
.0 744 °0.0 '0.4 °I.0	 '1.5 .3.3 '7.0 •iI.3 •5.3 *10.0 .19.7 °22.9 '36.0 211 
2 . 0 744 '0.0 0.3 '0.,	 °I.5 •3•2 *6.0*l2.0*I0.0*2I.6*2'4.7*3l.9*36.o 261 
3 . 0 7''l '1.0 •1.1 i.? •3.5'O.9*)5.9*22.9'26.6*30.l*35.9037.Q 263 
4*0 744 10 °l .2	 1.7	 2.5 *S• O'12.0*20.I*27.4*30.6*35.0*39.9*42.o 262 
5.0 744 '1.0 .1.6 '2.4	 '3.5 •69*)4.0*24,l*3I.7*37.4*'4I.2*qo.9*52.O 250 
6 . 0 744 '1.0 10.................................................... S'o 254 
7.0 744 *1.0 '4.0 *4.7	 '6.6 'ia• *21.5*31.0*OI.'4"46.2*52.5*60.9'60.o 252 
8.1 744 '1.0 • 4,3 *5.9	 '8.0 *12.6 *24.0 *37•3 *46.1 '52.5 *59.5 '67,9 "•o 23 
9.0 744 '1.0 '5. 2*6.O* 0 . ?0 l'4 .4 *2 0 .2*42.4*52 . 4*59.0* 62.5*71.9* 3 , o 24o 
0.0 744 2.0 ' ...................................................... 5*0 230 
Il'O 7') 3.0 255	 3.0	 '6.2 '9.1 '11.5 *10.8 '38 6)4 7 729 9 234 
12.0 744 04.0 12.................................................#9.9 '100.0 
13*0 744 '3.0 II 0*'4.0'0 . 4 , ll.l*l5,3*2I. 6 .38. O'52.l *62.0*69.Q*75.7 •90.' •9.o 254 
'4 . 0 744 '2.0 1 9 4 2.0	 '0. 6'12 .5'IS . 2'2I . 3*35.'4*'40.I'5O. 9 '64.3* 7 3.5*00.9*04.X 260 
15 . 0 74 '2.0 '8. 4*Il . 3*I4 .5* ) 9.9 *3I . 5 4 3 . 2*50 .9*S 0.7*69. S*72 .90 7 6 . o 260 
16°C 749 '2.2 70	 *2.2	 7.3 *9.4	 '12.3 '17.2 '27.2 *36.0 *42.5 *48.3 050,5 '61.9 •6q. 255 
17.0 7414 •2.0 2) ......................................................58.0 256 
10,1) 744 2.0 •3.3'4.6 '6.3 .9.8 •16.3 *24.2 '29.9 •33.2 .35.6 '41.6 '42.0 
19 . 0 744 *0.0 • ................................................ 30.0 756 
20.0 744 '0.0 *0.0	 *0.4 *1.0 '1.6 .3.9, *7.6 '19.6 'i.7 *25.2 .30.7 *35.9 '30.0 256 
21 . 0 749 'U1J '0. ............................................... 36.0 260 
22.0 744 *1.0 *1.5 *3.2 *7.) 13.I •iO,3 22.O *24.5 '29,9 '32.2 250 
23.0 704 •11.0 0.O	 *0.0 '1.3	 '2.0 *3.7 0.3 '14.3 •20.l 22.0 *27.7 *30.0 '36.0 277 
24.0 744 '0.0 *I1.0*l.0*l.S*2.5*4.8*9.7*17.2*22.5*26.9*30.Z*35.9*30.0 275 
25 . 0 74, 'I'D 1 . 2	 2.0	 *3.5 *6.) *12, 0'20.0'26 . 3'28,0*33 . 2*30.9"42. 2 262 
26.0 744 '1.0 '1*7 '2.5	 '3.7 *7.0 '19.0 '22.0 29.D '33.0 • 36.5 *30.9 '91.2 261 
27.0 744 '0.0 *0.0	 *1.4 '2.9	 *4.1 .0.3 '15.7 '23.0 *70.9 '33.6 *36.5 .92.9 '45.0 271 
20.0 137 '.8 315	 1,' 9.'	 5.4 0,2 17.7 25.' 30.4 39.9 32.' 35.1 36.4 260 
29.0 108 '.3 158	 7,6 5.0	 4.6 9.9 20.9 27.1 39.7 34., 41.' 47.9 47,3 245 
36.0 134 '.0 225 0,1 7,0 01,5 23.1 30.9 34.5 38.5 43.4 49.4 49.9 265 
31.0 190 '.2 247	 3,0 5.'	 7.0 10.0 24.1 34,8 40,fl 40.5 46.4 48.0 49. 245 
32.0 141 0.5 27) 4,9	 6,4 13.' 29.8 37,1 '42.7 45.9 5.14 53.' 53.3 207 
33.0 141 '.8 200 3.4	 7.3 15.0 20.0 40.9 51.0 58.5 59.4 64.4 56,7 246 
39.0 141 0.2 283	 0,0 6.'	 9.4 1'.l 29.2 99.3 56.0 61.. 50.9 67.7 57.5 255 
3.0 199 7.6 29'. '4,44	 9.0 j7,2 27.7 47.4 51.0 67.8 54.0 69.7 69.0 241 
36.0 141 0.0 0	 '1.7 7.9 11.0 15,7 28.8 48,4 67.fl 6',., 57.6 7)4.0 74,7 255 
37.0 lOt 0.8 ,o	 tll. 7,1	 9.8 20.9 39.1 52.6 64.9 69., 71.9 77,6 72.7 217 
30.0 141 9.0 360	 3.7 10.1 12*0 20.' 34,9 55.6 65.fl 73.', 75.4 90.0 81.1 279 
39.0 147 4.7 4	 7,14 8.4	 91.4 23.' 39.5 56,5 71.0 7)4.8 75.9 80.0 00,7 279 
40.0 147 8.9 302	 6,0 7.'	 19.0 27.5 30,8 57,7 70.' 74,. 79.4 70.8 80.0 290 
'41.0 147 '1.5 325 5.'	 10.1 21.5 '49.6 5fl.0 49.0 77.. 70.6 98.8 81.1 276 
42.0 14)) 0.9 152 .'	 11.5 21.7 39,0 60.4 57.9 7S.* 81.9 81.9 91.0 247 
43.0 100 4.3 259 4.0 10.9	 19.7 29.' 37.0 52.9 59.1 74.8 00.6 95.9 85,0 240 
44.0 180 4.0 273	 4.0 .9	 11.0 17,' 34,7 69.1 79.5 77.,, 79.4 99,1* 09.5 275 
'45.5 13o 9.0 350	 5,0 6.6	 5.4 16.1 30.8 67.9 78.7 79., 09.4 90.4 90.9 290 
45,0 137 0.5 129, 1,),	 6,6	 9,' 15." 33. 71,0 78.7 89.' 02.4 91.0 93.3 20 
47.0 134 14.0 153	 5.7 7.9	 7.9 15.0 34,5 70.7 R4.n 90., 94.9 97,, 92.4 270 
40.0 139, 7.2 333	 14,0 5,9	 7,9 j7,8 35,5 70.8 95.' 89.9 91.4 93.5 93,9 243 
40.0 130 9.4 314	 1.4 3,fl	 5.5 12.0 3.F9 75." 97,0 09.0 92.7 94.7 99,8 257 
50.0 127 9.0 39,2 1.7	 2.0 7,14 11.7 31,7 75," #4.7 92.i 92.0 '85.9 99,1 291 
51.0 122 1.7 290 5.4	 7.1 I,' 30,0 77,9 91.0 03.0 95.9 987.0 10)4.1 293 
52,0 115 4.8 182 5,0	 7.9 j5,0 31.4 74,9 98.4 97.0 905.8 107.9 907.8 258 
5.3.8 112 '.2 153	 4,7 0,5	 5.9 15,7 29.0 74.5 90.5 100*. 904.8 923.7 102,4 250 
54.0 107 '.4 394	 2,1) 0.1	 7.9 14. 32,0 77.' 94.5 100., 085.9 932.7 930.0 240 
5.0 92 1.2 250 9,9	 4,9 13.5 35.0 88.0 99.1* 100., 920.9 121.0 921,1 262 
56.0 81 5.0 271. 5.'	 7.5 13.0 38,4 00.9 900.0 119.0 t35.'1 937.7 937.4 255 
57.0 67 0.0 360 4,5	 5.7 15.2 35,0 85.0 101.7 107,14 91)4.8 115.0 914.4 243 
52.6 51 4.2 179 7.6 17.0 32,8 75.0 99.5 109.. 910.5 911.' 111.1 255 
59.0 3o 9.0 1 79 8,0 15,4 35.4 75,)4 90.1 338.9 130,7 '31.9 '31.9 254 
60,0 27 5.1 309, 16.1 211.5 38,0 6'.S 902.0 149,', 949.0 949.0 149.0 253 
61.0 14 11.9 201 20." 39.5 97,4 '20.' 120.. (20.7 920.9 122.9 2140 
62.4 '4 2'.O 177 31.1 47.0 79.7 933.4 133., 134.8 134.9 134.1 214)4 
63,0 9 71.2 272 71.0 01.9 04,1 04., 04.7 40.1 84.3 280 
69.0 I 44.2 274 84.2 275
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SCALAR WIND	 TABLE 1.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mst.rs)
EASTERN TEST RANGE SERIAL COMPLETED 01027 6n, PATRICK	 AFB, 1 28' 4' N 80' 36W JAN. I, 4956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 kn, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 184 1956 tO DEC. 31, 967 
RAWINS090E FLORIDA 
ROCKETSONDE 28 #II op CAPE KENNEDY, 9 28' 29' N 80' 33' W JAN. I •	 960 to DEC. 31,1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAO DIR 
1KM) ØBS SPEED	 IDEa)	 0.136	 1.000 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865	 SPEED (DES) 
SF 8766 '7.0 .1.2 '2.9 .5.3.7.S'O.4°9.8012.7'l0.5 30 
.0 8766 '0.3 '0' I •3.6'I.2*2.6*S,8+Il,'4°I5.O'18.0'20,9 '76.3 '03,0 
2'S 8766 '0.0 '0.1 '0.5 '1.1 .2,5 *5,4 'II.6'l7''2I.6'25.I'3l.o *37. 239 
3.0 4766 '0.3 '2.! '0.5 '1.2 ,2.66.5*l'4,3021.S*28.8 .79,7 •30.0 'So'o 796 
9.0 8766 '0'S '0.2'0.a'l.362.9'7.6'17.'4'25.529.7'3'4.3.0q.0'52,0 2S 
5.0 876, '7.0 'O.30.''i'5 •3.3'0.821.5'70.7•3'4.0'3t.9 .89.! '66.0 290 
6,0 Oi '0.0 'S''4'I'l'l'7 '3.l'l0.3*2'4,7'39.'4'3t.6"7'l.'4'53.3*70.0 2'O 
7 . 0 8766 '0.0 '0.5'l.2'2.O'*'2'12.3'28.3'39.3'45.2'5I.2'63.3'82.o 
8.0 0764, '0.0 '07'I3'22''4'7'l4•'I'32•3'4M'2'S0'4'5l•2'70•l'9I•r, p7 
9. 8766 °u'o '0.0	 ''0,1.6 '2.6*5.6' 16.8 +37.Q '493 *57.3 *63.0 '81.0 ''7•o p65 
10 . 0 8766 '0.0 '0.1	 'I.! '2.0 '3. I •6.6'l9.4qI,30s9.0'62.9'69.7 '82.7 ItO'S 22 
11.8 0766 '0.0 '0.0	 •t.3 '2.3 '3.8 •7,t72,l•45.2*59.4O67.5•75.2o9o.l+ 103.0 730 
2 . 0 8766 'O.O *0.1*1.6 '2.8'+.'4 08,8	 *2'4.7 17.7 061.3*69.2*76.! 09fl4.7 '104 . 0 295 
43 . 0 8766 '7.0 '0. I'l.''3.2'5.0*9.9 '25.8 97.I'60.0'66.7'75.I '88.S'99'o 260 
9.0 8766 '0.0 '0.!	 01,7 .	 *2.94,609.I*24,3043,3*S5. 74*6I.7*6 8 ,4*0l,0*09. 0 272 
15 . 0 8766 'I'S 'O.I'I.'4'2.33'6*7'3'20.8°37,9'47.a'S'I,3'S'.7 '71.1 '80,0 250 
0 . 0 6768 00.6, '0.0	 'I'S '1.7 '2,8 •5.6*14.I*32.I'9I.0*45,9'50.6 '60.! . 
17 . 0 8766 '0.0 '0,0	 '0.O'l.9 '2.3 '"4.7 12.0'26.0*34.I*30,6''43.I*53.4'62.0 255 l6'O 8765 'S'S '0.6 'I.2'2.I '"4'2'9.S'19.9'26.7'31.3'38.I'42.7'57.5 p9S 
19,0 8766 .	 'U . O '0.5 'I'!' 1.8 .3. 6'B.2'l'4.5 o5.o'274.B 029.2 *37.2 5I '8 20 . 3 876, 'O.O '5,3 *.9 *1,4 03.1 *7,3 *13.'4 *17.6020,5423,9 '01.8 '42.5 
21.0 8766 *0'l '0.3 '0.8 '1.3 '2.9 *7,2'3.0'7.7'20,2 022.3 *30.2'30,0 00 
22.0 8766 '7.0 '5.2 '0.8*1.4 03.0 *1.6 *I9.O'10.6 '20.7 *22.8 43j.5+47.5 765 
23 . 0 8788 '0.0 '0.2 '0.8 'I' •3.2'8.5*IS,O'i9.9*7I.7+23,7 '32.0 '41,2 05 
29 . 0 8766 *0.0 00.3'l.0*I,6*3.408.8'16.9*22.9'22.O'25.2*32.2*82,2 250 
25 . 9 8766 '0.0 •0.o'o's'I.O'l,7 .3.6 09.6 *18.77'22.2'2'4.7 027.2 '35.0 '42.0 
26.2 0766 00,0 '0.5 •I.I +1.0 .3.0*10.3 *19.I'23.6 'p6,9.29.5 036.6 'SI., 769 
2 7. 0 8786 '0.0 '0.6 '1.2 .	 2,0' 9 '2'lI,I'20,2 •ZS.0'27.0'31.3 400.5 p63 
28.0 0197 fl,3	 4 7.'	 0.8 1.9 2.0 6,0 j7,5 274.8 25.0 77.6 30,9 35.4 35,0 244 29.0 7224 0.1	 277 0,7	 0,1 I.' 7,0 6.7 29.fl 27.' 20. 31.6 40,9 47,7 265 
00,0 7247, 0.0	 0 7.7	 0.9 7,1 3.7 6.' 15.' 28.4 29,' 39., 35.0 49,3 49.9 245 31.0 1257 71.0	 11 1,9 2,' 71,5 6,7 16.8 24,' 32.fl 35,,, 39,8 46,0 49,7 745 
32,0 1277 71.0 0.7 2.' 7.74 6.0 06.9 20,7 35.7 38,. 42.' 57.7 53.3 207 33.1! 1294 0.0 1,7 2,0 3.4 5,5 17.' 08.6 37.0 41., 47.9 80.7 65.7 785 37.0 731', 9.0 1.74 7,fl 9,8 7.fl 14.4 30.' 440.7 45,7' 50.fl 50.6 57.4 268 35.0 7330 9.0 1.1 2.' 3.0 7.6 10.0 3'.71 42.' 40,7, 574,8 574,7 60.9 251 36.0 1333 0.0 1.7 2.6 4,t 7,' 1'.' 30,6 43,0 57,, 59,0 79.0 74. 7665 
37.0 033 44 0.0	 0 1,6 2,5 8.71 0.8 29.6 33.9 46.7 54,. 50.0 77,7 75,14 00 
36.0 7041, 0.0	 0 0.7	 7,7 71.0 4,0 0.5 21.8 35.' 447,8 54.0 55.' 811.0 07.4 07 39.0 1354 0.0	 0 0.7	 .	 1,6 71.0 14,9 0,7 27.7 30.7 50.1 57,6 59.5 75.7 00.0 7'O 40.0 0357 9.0	 0 0.7	 2,6 7,6 8.9 0,7 24.74 34,7 51.7 50.6 58.6 79.5 88.0 104 
41.0 1357 0.0	 0 0.2	 71,7 3.6 9.2 10.0 25.' 81.4 58.0 62.. 55.7 110,7 09.3 1744 
42,0 1349 0,0	 4) 7.71	 3,' 3.5 5,9 17. 24.5 47,5 55.5 68.6 67.0 '40.5 445,7 195 43.0.. 133,8.. ...JLO ........... 2.5 .	 .3,7 5,6.._.....i.t.2.........._27.5 83.! 59,9 65.8 70.0 84.7 90.9 104 
474.0 1327 0.0 71,9 3.7 5.6 11..' 20.8 44.7 60.7 69.. 78.9 00.7 95,0 09 
49.0 1305 0.0	 U 0.2	 3.1 8.9 5,6 10.5	 - 20.7 40.6 56.4 77.0 70.5 98.1 98.9 281 45.0 1207 0,5	 126 ,6 4,4 0.3 10,4 3fl,0 50.6 67.0 77.,, 01.' 90.7 703.4 280 
47.0 1261 0.0	 0 0.7	 3,0 . 4.9 .7.7 12.' 30.0 57,7 72.6 80., 86.1 10(7.7 126.1 381 48.0 7234 '.0	 100 71.7 4.' 6,4 1'.' 37.1 57.9 75.0 84.0 91.9 102.7 105.1 242 89.IL. 1214 - 0,0	 0 0.2.	 ..	 2,4 4.7 .	 5,0 .33,4.... 33.3 54.6 75.7 07.6 93.6 005.4 100.1 279 58.0 7170 0.2	 tO 0.7	 1,2 4,5 5.7 17,6 39.7 5.5 78.0 09,9 95.6 1011.4 '17.5 252 51.0 7131 0.9	 74 3.7 4,4 5,5	 . ... 13, 7.... 36.1 54,5 77.0 89,7, 97,0 '05,6 712.1 265 52.0 1074 7.0 0.7 4,7 6,6 14.7 38.6 54.0 79.7 50, 974.9 107.2. 113.1 760 53.0 lUll 1.0 2.71 4.4 .	 .7.0 j4,71 35.7 53.4 70.5 09., 700.0 013.5 722,0 258 50,0 920 9.9	 51 4.1 5,4 7.5 16.4 34.5 59,' 00.7 09,0 103.4 718,7 737.9 762 
-. _3.9... 5.5 - ._8.L.._ .3.4.,5.........._37.2.... _6I1.3 .. 8.2.4 90.6 120.5 113.74 021.1 042 56,0 74.o 1.9	 68 9.7 5,0 7.0 16.4 37.9 60.0 82.0 95,n 123.0 '19.0 737,4 255 57.0 6740 0,0	 0 3,4 4,7 7.0 14.9 39.5 63.5 85.9 09.6 '07.5 121.1 121.9 247 58.0 515 '.0	 222 4.0 5,0 44,9 15.0 30.0 69.0 82.9 96.. 005.0 140.2 160.0 269 59.0 393 3.6	 145 6.7 7.' 9,5 15.0 37.5 63.71 88.7 94., 107.5 730.4 131.2 254 60.0 273 '4.1	 345 4.6 7.5 10.' 18,9 40.2 67.7 89.' 107,0 012,0 788.0 789,2 263 60,0.. .180.. 2.3.	 ..62.. --	 ......5.0 . .	 7,3 ... 0,.9._._.....1&2..........J45..0 .... 72.7 .89.4 100., 719.7 720.4 720,0 240 62.0 124 '.5	 124 7,7 7,0 10.4 jO,0 44,3 74.7 93.74 97., 724,0 135.0 734.7 248 63.0...... 71, .__3.9 .53 ............... ..13. 8_ ._...1.0...1__5.3,71 99.0 97.7 90,. Ill,' '17.7 112,2 262 64.0 4 5.0	 379 4.6 17.8 4fl.6 90.0 80.5 .	 90.0 139.9 134.5 734,9 295 65.0. ... 36__...2.$ ..	 08 ......... . .	 L0,-0.._.__L7-,.Il_.__47.0 60.0 80.1 82.. 82.2. 071.0 83,0 248 66.11 27 1,3	 179 0,74 15.6 44.5 61.4 71.6 81.. 01.4 90,8 81.0 03 
3 0 6............53.5.. '.54' ......1 1 0,' .118.4	 . 1144,4......1144,5._.73 
68.0 24 4,4	 1 0.5 16.' 17.5 710,4 125.4 1274,, '28.4 129.' 120.9 289 
69.0 --	 26- '6,0 ._ j479 ... .	 7,S.._.._10..$............Oo.fl 71.0 116., 123.6 72.3,0 t24,fl 124.0 259 
70.0 20 1.9	 202 0.3 0,0 36,5 89.8 727.0 130., 730.7 131.fl 131.0 294
17 
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 2.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERiAL COMPLETED 01027 km PATRICK APR, 7 SB' 14 N 80' 36W JAN. I, 1966 00 NOV. Il,	 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FL.ORDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, B 2829' N SO' 35' W NOV. 16, 1956 IN DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 26 km op CAPE KENNEDY, 9 28° 29' N 80' 33' W JAN. I,	 960 Ia DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRES1RIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(IOU) 068 SPEED IDEG) 0.136 1.000	 2.260 5.000 15.900	 50.000 84.100 95.000	 91.120 99.000 99.866
MAX	 DIR 
SPEED (DEI3I SFC .744 11,U -9,9 7,7 -6,6 5 -3.1 08 .1.6 .3,1 •'*_O _7 .0,9 *10.0 
12 74* ll.0 i5.' 11.5 -9.9 '7.5 3.9 •0.6 *7.8 12'4 *16.0 *19.6 *25.9 °27.1J 2 .7 77* '71.0 -20.9 10.6 .7.5 -5.8 -1.4*3.1 °l0.2 016.1* °20.0 *22.3 026.9 029,74 3 . 0 744 22.&I 20.010.16.03.9 .0.6'S.I *73.Q 09.0 *33,8 *20.8 *33.9 039. 
4. 0 7914 23.0. 19'7 0.9 5.6 '3.1 
5.0 7*4 '20,0
-20.9 9.S '0.0 2.9 .1.1 *9,3 *8.8 *25.9*32.6*36.I.43.0.46.o 
6'O . 799 25.d 'I 0 .9-9 .7-6.3-2.7 .2.5	 °I I • 9'22.2°30'6°35.S'00.5**5.9*s*.o i'D 7*4 J0.d 16.0 -11.1 -6.0 2.5 *3_l4*I3.9*25.7*35.7*93.0*46.5*Sa.9056.0 
8 . 0 777 '16.3 '12.2 7.7 2-7 *0' '°I5'°2'-I°3''7'*7.553.I*oI.965.o 9. 0 P4* -79.7 '.13.5 -8.6 .9 *5.5	 't8.q *32.1 *40.7 *57,3 *50,5 069.9 °67,o I0'O 744 "2 9 ' ,) '25. 913.50_S'3.2*6.S*20.8*35.7e47.q*53,5*63,l.4,,9. 7S. 11 . 3 74* 22.7 2I. -13.7 -9.6 '2.9 *6,9	 '23.0"30.8 050.4 *50.0 *60.5 *75.9 *87. I2'Q 774 27.0 29.9 13.5 '7.Q
-I' *8_7*2**.3*q0.0*SI.7*57.6*67.2*73.9*75.2 13'O 74 '20 . *) '15,9 '0.1	 '3. 0*I.7**2.6*23.0*30.3*.47.3*52.6, 56,7 *73.9 *72. 19 . 0 19* II.0 -0.9 5'2'0.7 °2.3°*0'5°22.I•35.344.I49.Q,S3,0 *00.9 °O2.o 16.0 777 P4.0 '1.9 -0.6 *1.7 .9.2	 *20.2 031.5 *99.7 *43,2 .77,5 *55,7 *61.0 6 , 0 749 ih'U '9.93.9-o.8°.5,7.8
- 17 . 0 777 '0.0 0. I
	
-2.8-0.0.5.2* 43.8 *21.0 *28.4 '32.3 '33,8 •90.9 79.O 10 . 0 77* "13.0 8•9S64_l0_0*3_z*9.o*I7.l*23_oo2o,l*27,5e3I,9*33,0 190 140 '8.0 '''5'33'''I'' *00 '6.2 *11.0 0j7.9 2I.l *25.5 °2' *30.0 20 . 2 149 '*2 . 9 'l0.95.95.13. 7
_0•6*3_7*9_0l3_8*I0.5*i6.S23.9*2o,0 21'O 7'*9 - 1 7, 0 5.9 '8.6 
22 . 0 77* 17'O '12.7 "I 1 . 1 '0.O'5.2 '2.9 *7.0 *6.7 °*I'7 °I4.4 *70.5 *p5,O *20,0 
'23 . 0 7*7 -19 . 0 I5'9'll.2P4.76.I'2-S'I.5'6.8'*I.6I6.3*2u.l.2a.9*32.0 
24 , 0 177 '10.0 16.910.5-*0.06.6
.2.6*2.U*7.***42.6*I5.7* 10.7 •25.9 °32.0 25.0 777 16.0 19.9 "24.3	 '0.5 -6.7 -2.6 *2.6 *0.8 *3.5 *i7.0 *22,6 *20.0 *29.0 26 . 0 744 "1 7. 7 '16.913.2-I0,27.0 .2. 7 *3.2 070.6 *46.9 *23.5 *74.2 *799 •38.0 27.0 74*4 -78.0 '75.17 '12.5	 '11.0 9.0 '2•5°3.8*42.I'2m.l'23.6*29.I*34,9*35,Q 
26 0 107 jI	 0 -q 0 0 5 10	 7 21 2 24 04 I 25 7 29.0 107 -17.0 . .57* '9.4 -7.7 0.7 4.9 14.4 79,7 79.. 26,0 25.0 26.2 30.0 109 'iS.2 -10,0	 -10.5 '.6.4 7,0	 19.6 20.0 23.6 74,* 770 20.6 295 31.0 109 -15.9 -17.0	 .j75 -0.9 7.4. 1t.* 29.0 24.4 30.7 30.7 31.1 30.0 32.0 113	 2'.4 .15,0 'jS.S .0.7 2,*	 30.17 27.0 27.' 39,o 34.7 30.7 30.9 33,3 115 -2.5 -29,0 -20.0 .12.2 1.1 17.7 20.0 30.7 374,, 34.0 39.7 39.7 34.0 113 -39.7 -30.0 -29.' -15.9 .0.1	 1'.O 20.7* 70.7 37.0 37.4 39,7 30,4 30,0 11*,	 -31.5 •'27,9 -27.' j0•0 .9,6	 11.7 27,7 79.9 37., 37,0 39.0 3119 3b.0 116	 '35_S .29.0 '06.4 -14.5 -1.11	 17.8 27.2 211.4 37.0 39.' 40,2 60.4 31.0 1l.	 '39.4 -31.* '27.7 -29.1 7,7	 .	 j7,5 27,7 30.9 37.o 41,0 47.4 42.5 38.0 115	 '3'.0 -2*." -27.2 -0.6	 17.1. 26.0 30.7 3l*. 47,0 4*4,5 40.7 39.0 117	 34.0 .29.0 -26.' -20.5 -7.0	 017.0 27.7 35.0 39., *44.8 44.0 45.7 40.0 116	 30.11 -30.0 .20.5 .15.2 fl..I	 -	 19.0 24.6 35.7 40.7* 44.0 47.3 67.6 41.0 117	 -40.1 .31.0 -30.' -25.9 .0.7	 17.4 24.9 35.0 47.. 44.0 49,0 49.1 42.0 11*4	 -44.2 .30.0 .37.5 -18.7 0,0	 1*4.0 24.5 39,0 47., 47,0 *40,fl 40,7 43.0 101	 -34.5 .37,* _30•4 -15.7 -I.'	 1*4.0 30.0 47.0 49.' 40.0 57.7 57,7 
-476.0 117	 P40,9 -34.0 -35.' -10.7 .0,0	 14.0 30,5 44.5 51,n 57,0 59,0 59.0 
'04.0 110	 '60.7 .39,0 -35.5 -10.4 .0.5	 11.9 3.5 03.17 53., 5.9,0 54•5 64,7 40.0 110	 -39.0 *33.0 -34.3 -10,7 7.5.	 20.9 34.7 46.5 49,1 5*4,1 59,7 69.9 47.0 104	 -40.1 -34.0 .35.7 -19.7 n,.	 10.fl 39.1. 50,0 54.o 57,0 74,0 7*6.7 48.0 1076	 -80.4 -34,17 -32.4 -17.0 17•fl	 22.7 39.4 55.0 56., 54.0 79.4 79.7 49.0 IOu	 '44.3 -44,0 '25.7 -19.9 9,0	 24.0 40.7 .09.7 50,7 68,fl 79.7 79.4 571,0 109	 '. 54.1 -55_fl -22.' -19.0 -0.9	 27.0 40.9 52.7 63.' 59,9 76.1 75*3 51.0 94	 P47.2 .19.0 -15.4 3,0	 75.0 49.7 49.7 57.0 69.0 69.7 614.9 50.0 80	 -57.5 -23,0 -15,9 .0,0	 -	 20.3 49.9 50.0 60.0 64,9 65.9 54.9 53.0 93	 P4? .9 -29.' -19.9 2.1.	 07.7 47,7 50.14. 62.1 54.0 54.5 66.6 54.0 7.	 -30.5
-19.5 -6.7 4.7	 29.0 40.0, 67.7* 65.* 67.t 67.5 67,9 55.0 64	 P45.2 -19.5 -5.9 7,7	 30,7 40.5 49.0 54.17 73,14 73,9 74,0 50.0 57	 P45.9 -10.' -12.1 . 0.0	 30.5 49.0 62.2 63.7 74.7 79.5 78.4 57.0 46.	 '23.8 - -7.7 5.5	 35.0 50,4 59,9 7.n 82.4 93,9 83.' 50.0 . 24. .24.2
- '03,7 ...., 3.4	 -	 31.0 57.14 07.7 927 92.4 92,9 92.44 59.2 14	 -29.1 - 2,0	 26.0 67.1 75.1 75.0 74.' 74.6 74,5 6U.O 13	 -19.5
- 1.17	 24.0 50,5 57.6 57,, 57,0 57.9 57.76 61.0 7	 -1 5 .9 111	 24.17 37,0 .53.7 53.0 55.9 00.0 54.1 60.0 4, 10.9 33.0 54.9 54.3 5S, 55.7 55.3 55.4 63.0 *4 10.6 37,6 60.9 60.6 60.. 60.1. 60.6 60.4 
.676.0 ....... 5.0 .. 
_.__.._ 27.5 54.3 67.0 57.0 57.2 57.3 57,3 65.0 7 j0,3 30,17 50.7 51.0 5'., 60.' 70._S 51,7 6o,0 .7 --9.6. .- --.---
-	 29.6 45.7 45.9 *44,7 *44,7 44.7 *44.7 67.0 14 9.1 10.5 40.7* 4.6 47.7 42.5 40,7 40.7 68.0 4 4.6 PmottIve 1, oind foe, 15, t.i1	 (210'). 20.0 674 57.7 50.n 60.9 69.9 69.1 69.0 4 .5 Oogotive 1* wi.**d from 7*1*, hood	 (30'). 27.7 65.5 65.' 57.9 64.5 65.17 65.6. 78.0- **-------1-9.6 ----- -. - ________________________-- '--'.'- 70.0 30,9 70.7 70,. 70,0 70,0 70.11
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HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE .2.2 
DATA SOURCE 'FEBRUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meSon)
EASTERN TEST RANGE 
SERiAL COMPLETED 0 to 27 840 PATRIC K	 AFB, 7 28' 14 N 80' 36 * JAN. I	 956 to NOV. IT I956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY. 5 28' 29 N 80' 33 W NOV. 18, 1936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCEETSONDE 28 km op CAPE KENNEDY, 5 28' 29 N 80' 33 W JAN. I960 to DEC. 31, 1967 
FLORIDA _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION • AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT NUN MIN	 DIR 'CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 080 SPEED	 (DES)	 0.135	 1.000	 2.280	 5.000 3.900	 50.000 84.100 95.000 97.720 99.000 99.885 SPEED (DES) 
SOC 676 '11.0 7.9 '6.1 -S.D .2.9 '0' 9.2.3.M.S05.07.'I•II.0I2.0 
1.0 670 -Ib.0 -10.0 -0.9 'S.O _2.2 02.3 05.7 .44.7 018.9 020,8 027.0 028,0 
2.0 676 -13.0 '9.7 6.9 '9.9 -0.6 09.0 011.0 .17.3 021.1 *25.0 028.0
029.0 
3 . 0 878 -1 9 .0 '8.6 -5. 7_3,000.O*6.3*I9.2021.3023.6*27,1034,5039,0 
9.0 678 -42.0 l0.o '5.5 2.4 01.3 *0.1 047.3 *29,3 '27.3 030.4 *92.0 
5 . 0 678 I5.0 -0.6 '9.4 -1.7 .2.1	 010.3 •20.'4 027.7 033.1
036.6 084.0 092.0 
6'O 678 -10.0, -40.4 05,5 I.'4 34	 013.0 29.0 032.4 '36.8 041.1 008.0 *49. 
7.0 678 -17.0 8. 7_S.5_I.009,I015,1027,5*37,0092.7*98.0_5800560 
8.0 678 -10.0 '11.2 -6.0 D.9 .6.6	 046,8 '31.2 2.0 096.3 050.9 087.0 040.0 
9 . 0 670 29.0 -1 2.4,.8.5_I.4,5.30I8.803S.6085*52.504726200630 
10 . 0 878 30.0 '45.8 _la.3.4,505,9020,8038,6*4805350608*7I0 °72.O 
IIO 678 ' 47. 0' 48.6 '9.0 '8.0 05.7	 °22.2 091.0 '53.2 058.5
063.7 85.o *8ô. 
2 . 0 670 '39.0 '13. 2_7.5_I.5,1.5*29.7*02,70527059,7086b080821 
13.0 678 -28.0 _l2.2 3.8 '5.0 09.0	 023.8 •qt.2 052.0 058.5 63.2 079.5 
19.0 678 25.0 '8. 2_3.l 0 I.40 9 .2 0 2Z.2 0 36.6 0 45 605I. 8057•20650 0 66,0 
15 . 0 678 -27.0 '5.4 'D'S '2.3 .8.4	 '19.8 .34.9 038.6 093.0 045,7 054.0 052.0 
6 . 3 878 22.0 '5.4 '1.2 •I. .7. 4	 .46.6 027.5 033.0 °35.0 039.2 049.6 "45. 
17 . 0 678 '25.0 'S 2I'l'0 05.2	 '42.9 '24.5 27'S °31.6 032.9 0920 43.Q 
8'O 670 '10.0 9.2 '3.2 .7 •2'S 08.8 041.2 •22.0•26.5'30'0'33'0'34.0 
9.5 670 '14 . 0 '9• 2.3,8l,8_O,208,20I2,10I850208023b0350360 
20'O 678 12.lJ -8.1 '6.4 '3.8 -1.2 02.6 .0.7 013.6016.8 019.6 •31.0 °32.0 
21 . 0 670 -19.0 -11.6 -9.5 '6.5 -2' 7 00.6*6.5 0 15.5 0 13. 90 I' . 0 0 76 . 0 °27. 
2Z0 678 '27.0 'I 3.lI0,I7,l_39_0,l*Mb*050I080I390235*2905 
23.0 678 '20.0 -12.7 9.3 '7,5 _3.9 '0.2 '9.9 o8.S'IQ.9' 4.8 0j9.5 °2S.0 
24'S 678 IS'i '12.3 -0.9 '1.8 _9.5 00.0 04,7 08'4 040.5 042.3 019,0 020.0 
29 . 0 878 '17 . 0 'I 9. 1 .11.1 '8.9 .9. 3 0.0 .5.1 08.2 *I0.2'IZ.I 017.0'48.0 
26 . 0 678 '23,0 -12.6 -40.6 -8.8 -9.9 '5.2 05,44 07.4 012.0
043,7 090 020.0 
27 . 0 678 '28.8' '13.1 _l0,78,8390,90580I0 122 18.7 '20.0 '21.0 
26.0 87 .7,5 7,8 -f,,P -8.5 4,' 19.0 19.5 06.1 19.' 19.7 19.2 
29.0 8? 0,44 -7.9 -I.' 4,8 )0fl 19.9 16.. 17.0 19.1 57,1 
30.0 90 -39,9 9,9 0.' 9•3 16,7 17.9 18., 20.' 29.7 20.8 
31.0 9i -9.8 8,0 -6.0 3.44 19.0 17.0 2'.' 25.8 23.0 26.4 28.1 
32.0 81 0'.l -10.' -4,9 7,4 18,' 29.7 05,0 31., 35.' 74,0 35,6 
33.0 74
-17.3 -7.0 -5,S 9,0 j0,7 29.9 25.9 27.0 29.1 7.7.0 20.0 
34.8 940
-1 9 .4 - '6.0 -5•9 -3,5 39,7 1'.c 05.0 26.0 39.1 59.8 39,4 
35.0 100 -1'.O -19.0 -17.' -7.5 -1,1 00 17.9 26.7 27.0 30.9 31.0 38.3 
36.0 102 -1'.O -16.0 -17.' -7.0 I.5 17.7 17.8 27.' 30.4 30.0 33.3 31.8 
37.8 104 10.8 -16.0 -12.4 7,0 -1.' 19.1 19.8 24.' 27.. 2'.8 20.0 20.0 
30.0 107 -1 9 .2 -17.0 _15.4 -0.5 -8.0 11.8 27.' 27.7 31.8 3.0 30.4 33.7 
39.0 100 -10.4 -10,0 _11.4 -7.5 9,1 11.1 21.7 27.0 20.0 32.0 30.8 49.1 
440.0 100 . 10.5 -19.9 .59.9 .8,0 .0,8 11.0 23.' 30.6 34.9 30,0 50.0 53.9 
40.0 117 -20.2 _15,0 -14. .0,9 1,4 10.0 2'.' 30.7 47.0 55.0 60.8 59.7 
42.0 1040 -16.0 .15.5 -7.9 3,40 19.0 25.' .	 35.6 59.0 51.9 5t.5 68.0,	 0 
'43.0 104 -28.7 -16.' -15.5 -10,9 0 17,7 28.0 39,4 50,. 54,0 64.8 644,3 
44.0 104 2.0 -27.0 -18.4 -l40 '.7 18.0 38.0 43.7 51.. 64.7 65.9 55.1 
4.0 10'.
-0'.5 o27,0 -10.4 ".7 5.' 23.' 35.' 44,7 59,0 73.0 73.1 73.5 
'46.0 102 -22.5	 . , ,	 -16,0 -5,7 -08,._.,..jfl,fl___ 21.7	 . 30,8 84.0 50., 75.0 70.4 79,7 
'47.0 102
-03 .3 -13.0 -8.' 3.1 13.5 29.0 340 49,0 53.7 71.7 77.9 72.0 
'40.0 94
-25.5 -44.8 8,5 .	 38,'	 ' 28.0 31.7 47.3 50.0 60.4 70.2 70.3 
'49.0 95 0.7 -0.0 4.' 15.3 28.5 40.0 449.8 54.0 53.0 5.7.0 53.9 
50.0 90 .35.5 7.9 5.3 15.1 23.0 38.0 47.9 51.9 63.1 64.0 544,8 
51.0 7, -43.1 -3.' 4.4 1•' 25.1 39.' 40.3 51., 55.1 69.', 65.7 
02.0 00
-5 7 .1 ,	 ,	 , 6.' .7.0.__ 13.1_._ 25,7 , 30.9 50.9 54.9 55.8 55.6 55.1 
53.0 75 -53.0 -10,, '.7 15,7 27.0 44.0 54.8 59.' 59.0 54,5 54.5 
54.0 54. '58.3 , -11.5 12,9._.._j7._7... .33,0 47.5 54.7 50.0 67,0 57,5 61.6 
55.0 544 -46.1 7.4 10.5 16.' 38.9 51,' 67.0 57.o 70.4 71.n 71.1 
56.0 50 .30.9 . 5.1 11.,1.__.._47.,9,.._ 39.7 50.7 64.4 75.0 77.8 77.9 77.4 
57.0 45
-4'.l 2.' 7.3 19.1 39,8 59.0 71.0 97.5 91.5 91.4 
58.0 39. '35.5,	 . _,.	 -	 ..,. ' ,ot..0 27.'	 _35.5..,., .7444,14 , 67..t,,_._. 59., - 59.7 58.0 .59.1 
5J.l 27 -4.2 ' 10.5 25.' 389 40.7 59.7 54.' 54.5 64.4 54,7 
60.0 20 -8.4 ' .7.0 - ,_,302. 141.0 59,9 55.0 57.0 50.0 081.0 51.1 
61.0 11 -17.6 24.1 5,0 59,8 58.14 50.1 50.0 60.' 50.7 
50.0 7 -29.2 .21 ,.l._ 54,7 57,0 59.4 69.8 59.0 69.0 50.7 
53.0 4 29 .1 . 44,7 92.40 97.9 88., 0.3.1 93.7 93.2 
6'4.0	 . .7, 41.9, ,,,_,_, ,,	 ,, 107..fl..,,,,..,.500_. 59.2_ _5.0., 59.9 50.7 .	 50.2 
55.0 1 43.3 63.3 
5,.0	 ... 7 39.9,.., . . - .______ '4...II.._. .45,0 80.5 30.0 40.6 40.4 60.6 
67.0 I 79,5 ..	 . 73.4 
64.0
..0 .. 49_I.	 " 200iti,e 18 wind from the 1.001 (210'). 704 800.0 009.40 805.4 100,5 100.5 
59.0 1 36.9 Negnhive tO rind from the hood (30) . '4' 51.4 47.0 57.1 60.1 67.1 62.3 
70.0 -.9--- 3c.S._.__._-___- 35.74-'---- 50,6 -'-- 5' .0"- ' . 5000- -	 53,94 '-77.0 ...- 52.2
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HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH	 TABLE 2.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 On. PATRIC K	 AFB. 7 28 4 N 80 36 * JAN. 1,906 to NOV. IT, 1906 
RAWINSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 So, CAPE KENNEDY. 5 2829 N 80 33' W NOV. 8, 1956 to DEC. 31,1067 
RAWINSORSE F1..ORIDA 
ROCKETSONDE 28 Ioo op CAPE KENNEDY, 5 28 29 N 80 33' W JAN. 960 to DEC. DI, 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, 	 ALABAMA 
ALT RUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EM) PBS SPEED	 IDES)	 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 91.720 09.000 99.865 SPEED bEG) 
550 oss -12.o 10.9 0.3 .7.4 5.6 .3.2 -0.9 *2.4 *5.2 *5.6 06,9 *5.9 •II.o 
1.0 7''4 4"14 I5.' -12.1 -10.1 -6.9 .3.0 *4.9 *7.9 *42.6 *45,5 *46.6 *23.9 026.0 
2 . 0 79', 12.0 4.9 9. 7	 -7.2 5.6 -4.2 '3.4 *40.2 *45.9 *48.4 *20.5 '26.9 *34.0 
3-0 749 47.S
-13.9 0.4 -7.0 3.7 .0.5 *0.6 *42.5 *46.3 *27.9 *25.4 026.9 800.5 
5. 0 740 lS0 I2.96.86.2_3 0.3*6.2*19,6*20,8*25.2*30_5038_9*442_0 
5 . 7 740 II.0 •I3.99.5-6.3'2.8.O.9*6.4*I6.9*21.'4•27.o*37.5*q2.9'9V.o 
6 . 0 1495 21,.i 46.0 .6.8 5.0 2.2 *2.5 09.8 *22.3 27•7 034.2 *30.5 •56,9 058.0 
7 . 0 790 21.0 -27.9-9.7-5.6-I. 6 *3. 6 11.6 *23.0 32I *38.9 *92.8 *63.9 66.o 
8.0 799 21.0 -40.7 -6.0 o.8 .9.5	 *43.9 *75.7 035.7 '94.0 *97.5 *59.5 '69.0 
9.0 700 -23.0 12.2 -7,6 *.9 .5'045.3.29.Q90.4•97,(45,5.66,9•78.0 
10 . 0 740 341.Q 26.9_13.2_9.0_2.3*S.3*17.8*37.3*43.5*S3.0*60.2*72.988I.Q 
14 . 0 749 3$.0 -30.9-IS.59'0I' '5. 4*4 9_ 4 _344.6*56.8055.0*67.8_9I.9*96.5 
470 799 32'0 *l6.9_I3.5_4.30,6*7.3*20.8*3S.9*4t_6*S8.S**5*O5.9*90.5 
13'O 799 22.0 -21.9 1 2 • 2 '3.5'2.0 .5.4	 '24.3 *39.3 *999 '52.0 *65.5 *78.9 007.0 
40.0 79* *24.5 -46.9 57 0.6 •3.3 *9.9	 *49.6 *35.9 *959 *95.6 .98.2 *58.9 067.5 
45 . 0 799 47.44 46. 9_5.5_0.703.I.9.2*17.5027.4*34.6*38.7*11.2*53.V*65.0 
46 . 0 749 14.0 .4.5 .0*6 *2.4 *7.3	 049.9 022.7 *26.5 032.5 *37,7 *95.9 '52.o 
7 . 0 799 45.0 .9.93.9-4.5 *0.9.5.S*Il.t*49.4*26.l*29.2033.S •36.q *37,5 
48 . 0 795 -8.0 -7.9-5.7-2.0-0.8 *2.3*7.9*49.7*75.S*24.5*26.5032.9*34,0 
49.0 799 4$.O 47.9 -6.7 '.9,4 2.I -0. I*9.2*45.4*44.0*It.5*2I.7*35.44*3I,5 
20 . 0 750 I2.0 44.9 *7.2_5.63.8_I_3*I.8*6_8014_6*19.S*17,7*26,9*3I_0 
24 . 0 790 43.Q .9.9 *7.8 -5.8 .2.9 *0.3 *9.0 *0.6 *10.3 042.2 *40.9 *25.0 
22 . 0 709 47.7 I6.9I0.2-7.06'3 .3.t.0.I*3.O*6.6*9.2*43.3*16.9*39.S 
23 . 0 794 28.i 46.9 -42.3 -10.1 6.9 _9.4_0.6*2.9*6.2*8.I*II.Z*46.9*23.0 
2 ,4 . 5 745 24.0 -0.9 .49. 4.44.77.9.9.7 
257 799 48.14 4 6.919_5_4I,6_6.99_9_5.S*3.4*7_I*9.4*II_3*49.9*17.0 
26 . 14 799 28.0 49.9 47.9 -40.3 .7.9 .S.0.S.9*3.9*O.2*l0.I*43.l*I5.9*16.5 
77 . 0 799 20.O 23.9 16.O -49.0 9.2 *'47 •0.2*q.5*6.9*II.2*12.7*l9.9*22.S 
246.0 010 -10.8 .7•9 -4.3 0fl 6,7 jfl,0 11.0 14.n 19.1 19.0 19.0 
29.0 99 11.8 6.9 '.7.7 0.' 5.7 19.7 l3.r. 19,9 19.7 15.5 
3U.O 97 *18.2 .7,0 .7.46 0.0 46.5 10.5 )48.7 146.8 17.9 q_, 19.48 
31.0 95 -16,7 .80 .4.9 5.9 7.9 115.5 17.' 17.0 19.19 19.5 19,7 
32.0 10, -10.3 -9.0 -5.0 -5.9 0,° 460 14.9 21.9 02.' 24.n 25.9 25.9 
33.0 10$ 29I.9 .9.fl -7.9 30 .0,6 3.9 18.0 29.8 22.' 24.5 23.1 25.3 
34.0 101 -7fl.9 '.9.1' .46,0 .3.* 9.5 46.0 15.9 29.7 25.. 22.9 2.4 22.7 
31.0 1014 *10.2 .16.0 j0,0 *5•0 0.9 3.° 17.6 17.9 1R.o 19.9 28.46 26.7 
36.0 1014 -19.6 1R.0 -10.5 -3.9 -0.4 3.46 13.0 16.5 21.o 22.0 27.9 29.9 
37.0 11 -29.1 .17.0 -15.5 4.7 0.0 5,7 19.4 16.0 26,0 26.0 27.6 27.46 
346.0 113 -23.1 .15.0 -11.7 _73 2.7 6.0 19.0 19.7 2.9.4 26.0 29.5 25.6 
39.0 1146 2.3 '.03,0 -11.0 _7,9 -0. 4,46 19.3 21.9 25.0 26.0 29.46 29.7 
40.0 114, *303 .11.0 -5.7 .7,5 0.° 6,0 13.9 71.4 23.6 26.0 37.0 37.5 
41.0 118, 33.8 -27..8 .11.8 -0,' 0.' 7.6 16.8 19.7 20. 31.0 405.0 43.0 
4J.O 114, -35.8 1'.° -11.4 -3.6 .19.1 0,4 17,5 23.0 20.4 29.0 89.0 99.1 
483.0 11. 20.7 .11.0 •519 -1,6 5.5	 -	 . 9,46 10,7 76.9 31,5 36,0 87.0 48.9 
44.0 11 24.6 •10.0 .4,4* 9.73.6 15.4 20.0 25.7 32.0 37.0 84.6 45.7 
80.O 11% -10.8 -9.0 .7.7 0,5 8,0 10.6 27.6 30.5 35.o 39.0 41.5 41.2 
48.0 110 -15.1 *7.0 _5. 0.3 6.6 19.° 23.' 30.' 35.0 37.0 51.5 41.3 
47.0 109 -11.0 -0.0 -5,5 1.4 7.4* 14.1' 25.' 30.9 37.0 39.0 42.fl 52,2 
446.0 107 *1 fl4 0,0 .9,7 jO,fl 17.1 25.9 29.0 40.6 41.0 52.5 42,6 
49.0 1046 -11.0 .19.0 -7.6 -0.9 19.3 1046 20.7 37.4 89.. 61_n 49.8 44.0 
50.0 10? -10.6 .9,fl '.6,9 0.5 15.5 20.' 30.3 34.0 30.o 68.19 44.6 44.5, 
51.0 97 94 -7.9 2.0 10.6 20.7 390 39.0 49,0 45_fl 46.0 46.4 
52.0 94 -12.7 .70 8.4 10. 20.5, 3fl,0 4.0 449.0 46.0 446,6 45.5 
53.4, 87 -18.0 -14.9 3.' 9.0 20.9 20.7 39.7 46.9 87.5 47.0 4'4.0 
54.0 90
-1 9 .4 -16.0 0.0 9.7 21.3 39.' 36.9 39.0 43.5 '446.5 43.8 
53.4 6*
-22.8 -10,0 -0.6 9.0 ...._.27.5 374.5 37.9 39., 40.1 50.4 40.5 
50.0 60 -4.4 .8,6 6.9 15.5 2.0 29.0 37.0 l90. 47.6 40.0 46.9 
57.4) 54 .3.1 I.' 5.3 1.O 26.0 32.0 39.5 40,0 45.6 46.0 85.3 
546.0 Si _0.2 3.1 17.' 20.0 33.2 50.6 47.. 42.6 83.0 43.1 
54.0 32 0.1 5.6 20.6 20.0 40.7 49.49 50.8 50.0 35.7 51.3 
60.0 2? 17.4 19.5 27. 30.0 50.3 52.5, 52.7 53.1 59.5 53.9 
60.0 14 10.7 .26_P------32.0 53.9 55.4 55.n 55.0 55.8 55.4 
60.0 In 19.9 246.6 35,0 49.6 59.7 5).. 51.2 51.8 50.5 
6.0 7 1.9.2 23.5 - . 30,5. 38_0 59.4 50.. 55,0 30.0 59,9 
55.0 S 28.3 36.5 65.1 53.6 53.' 55.46 546.3 65.7 
65.5 .s 0.4 -	 -. 23.3 39.8 31.5 3l. 31.5 31.7 31.7 
54.0 2 '.0.7 -3.0 9.9 9.1 0,9 0,0 *7 99 
6 • 0 I . -1	 .1	
-. Pooitino is oind from tho foil (210') . - - --- - .-- -11,1 
546.0 1 -9.8 Negotiso 10 oin,I from the	 4030 (370) 3.0 
640 1 -0.9 . ---- . - -0.; 
70.0 1 '.5.3
- : - -'4.3
20 
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE 2.4 
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA (.ATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 01827 km PATRICK	 AFO, 7 28' 14 N 80' 36* JAN. 1,1956 to NOV. IT, 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 20 29' N 80' 33' 19 NOV. 18, 1956 to DEC. 51, 1967 
RAWINSONDE FLORIDA 
ROCKETS080E 28km op CAPE KENNEDY, 5 28'29'N 80' 33' W JAN. 1960 to DEC. 31,1967 
FLORIDA________ ________ ________ _____________________________ __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTROOYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY - MAX	 DIR 
(KM) 6B8 SPEED	 bEG)	 0.135	 1.000	 2.280	 9.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
Itt 720 I0,0 7.6 -6.6 0.4 .3,0 -0,5 •1.9 *3.6 *4.9 06.6 *42.0 '43.0 
1.0 720 -16.0 I.4 '8.0 6,9 .3.100.2*5.2*I0,I*15.3*17,620,6021,O 
2 . 0 720 15.0 9.9 -8.6 6.6 ..3.S*0.3*S.9*II.2*17.0*I0.2022,0023,0 
3.0 720 -21 .0 -12.4 -10.3 7.3 .3. 7 00.7*7,l*14,l*l8,3*20.8*78.0*29,0 
'4.0 720 22.0 43,3 'IC'? '0.Z _3' 6 '1.4 *9.3*I6.Z'19.S'23.'4' 33 . 0 '39.0 
40.0 720 • 22.0 11'S ,9.9 '7.0 -2.9 *2.2.Il.0*It,7*23.6*26.7 *34.5 •34'O 
6.0 720 '27.0 '11.1 -40.0 -7.2 -2.9 *2.9 *43.4 024.8 '27.4 '34.2 '37.0 *38,0 
7 . 0 720 '24.0 11.9 .10.1 *7,6 .3.3 ''4,5 °452 *2'I.O '34.2 *34.9 ''40*0 445 
8 . 0 720 22.0 '42,9 '10.7 -0.4 -3' 3 0S.4*I7.2*27 . Z m 33,2* 42. I*4 7 0'48.0 
9 . 0 720 '23,0 '44.3	 -11.7 .9,8 .4.1 *6. 3 '20.2 030.5 *37,6 *44.4 *6I.0'62.0 
0 . 0 720 '30,0 18.8	 -46.3 .12.0 'I' 7'7,3 *23.3'3S.5'39.7'''''60' 0 '61.0 
11 . 0 720 40,0 '24.8 -47.6 .12.0 -5.7*7,9*26,3*30.5*43.4*48.9 '65.0 '06.0 
IZ'O 720 '45.0 23.7 . 1 9 'S -13.6 ,.S,Q*9.0029.0*39,2'44.5*54,0069,0070,0 
43 . 0 720 '42.0 20.*	 .0.9 -11.0 - 3'2	 '10.7 *20,8 *38.5'40I.5'S0.9 '58.40 *59, 
44 . 0 720 32.0 20.7	 -46.2 -10.2 -1.7	 *0.5*6.4*3S,6*39.7*43.*SI.0*52.0 
15,0 720 '1 9 .0 .45,5	 -12.1 7.4 .0,8 *9.8 '20.4 '20,3 32,5'3. •92'S"43'0 
46 . 0 720 '40.0 .l2.5_0.8_6.00.9*7,4*l7.9*23.9*28,2*33.60390 '90.0 
47.0 720 '46.0 'I 0,7'0,6'6.2.2.'4*S.S*43.7*1 9.7 '24.6*2 7. '35'0. 36,Q 
48 . 0 720 21'O 1I'7 .9.0 '6.7 -3.0 '2.6 '9.2 'iM''l°.5 '21.2 'Z'4'5'25.0 
19 . 0 720 '15.0 40.7	 .9.3 '7.2 .3'S '0.5 '6.0 '11.0 '19.3 .17.9 '32 . 0 '33,o 
20 . 0 720 13.0 .10.8	 .9.6 ?.5 .4.6 '0.5 *3.9 *7.l'II.l'13.''21.0'22.0 
21.0 720 -43.0 -40.5	 -9.2 '7,7 .5.4.l.l*2.005.007,2089 *15'O '16.3 
22'O 720 '43.0 9.	 -8.6 .7,6. .5.5 -,9 *4.4 *3.8 *4.9'7.''12.O'13.0 
23.0 720 '43.0 -10*9	 *9.4 7.7 -6.5 _2.2*0,7*3,0*4,7'6*2*8,0'9,O 
24*0 720 140'O 'Il'S -10*2	 .7.9 .5.9 -2.3 'I' I *3.6 *9,8 *6*5 40.0 * 11,0 
25.0 720 '16.0 -12.3	 .10.6	 '9.0 .6,3 .2.2*I.3*4.6*6.S*7,60I0.0*Il.0 
26.0 720 '16.0 -13,6	 'II''	 '9.7 -6.4 -1.5 *1.7 *9,9 *7,0 *8.4 '42.5 '13*0 
27.0 720 I4*.0 -42.8	 -11.5	 -9,6 .6.2 .4.0 *2,204.2'7,'4 °''S'12'S '13.0 
28.0 94 . 49.5 -10.0	 .0,7 .0.9. 1.1 4,4 9.46 12,4* 16.0 14.5 10,9 
29,0 90 .0,4 .9,0	 -7,' .4,7 9,0 7,0 11*1 12.0 15,0 15.0 15,9 
340.0 109 -01.1 .11.9	 P.°	 -7.4 .7.' 9.1 7.' 07.9 12.0 17.4 19.7 19,8 
31.0 107 -19.0 -544.0	 .4,'	 .6,9 -7.0 9.5 10.0 73.1 10.' 17.0 19.0 19.7 
32.0 104 -11,2 '19,0	 .9,0	 -5.2 ..8,0 9,0 9.9 43.0 14.0 14.' 14,7 19.40 
33.0 109 'j'.6 17.'	 .9,0 .5,9 .0,* 0,6 17,5 jY.7 15.0 546,0 19.0 19,4 
34.0 104 . 10.9 .14,0	 -15.'	 -1 9 .3 .5,1 -0,' 10,1 15.1 15.0 20.0 2.5 22.6 
3.0 110 -20.5 .15,0	 -17.'	 -11,7 -5,5 0,7 0,9 45.0 15.0 46.9 14,0, 146,7 
36.0 117 2.4 .17.0	 -18.5	 .10.0 -5.1 0,0 9.0 11.0 13.. 15.0 09.0 19.11 
37.0 117
--24 .7 .19.0	 -14.'	 -11.4 .5,7 4,0 9.0 10. 12. 13.0 17,7 17,9 
38,0 114* -24 .4 -10,0	 .44,0	 -11,9 .7.9 1.7 8,5 12.' 14.0 17.5 19.7 10.0 
39.0 ii, 25.9 -11.9	 _j7,0 -10.4 .5.5 '.7 5.' I0. 18,, 146.0 jO,7 19.9 
66.8 11* . 2 c .9 -.	 13,0	 -11. 7 	 -10,' -6.-' -----4_2 10.2 13.7 544,0 15.9 59.4 19.4 
*Oi 3 O 113 21.3 .12,0	 .11.0	 .7,0 -5,' 7,0 9.9 15.5 27.' 24.6 15.1 25.4 
42.0 142 .70.0 -	 -17.9	 -11.'	 .9,7 -5.!.--- .0,0 9.1 15.4 24., 24.' 29.1 79.3 
03.0 112 -21.1 -10.5	 9.6 .5,0 '.2 10,0 17.4 26.0 24.0 37,9 32.9 
440.0- -111 -46.1 --15,9	 .44,5	 .11.8- _..6.1 _..0.7 11.9 19,0 27.' 24.0 36.0 36.3 
45.0 110 '11.6 -13.5	 -12.'	 -5.7 ..4.5 4.9 19.5 19.9 20.0 37.0 35,7 39.9 
Oo,Q 10, ,. 1 4 .3 ..-. - ...	 _..33.0	 .11.4--------0.& .4_fl .S.0_._14.3. 26.7 31. 09.0 42.1 42.3 
41.0 100 11.3 -12.'	 .10,6	 -0.9 -4.1 5,' 14.1 27.0 34,0 346,fl 37,0 39,9 
48.0 101 -44.7 -	 .12.0	 -18.9	 .0,0, .,8-------4,7. 14,8 30.0 37.' 34,fl 39.0 39.1 
-	 49.0 10? .j7,4 -15.0	 -10,' 9.7 -3.2 4,4 14_S 25.' 34.' 34_fl 37.0 27.9 
50.0 100 -10.0 -11,9	 .0.9	 -0.7 -3,!'-.- -	 4.9 19,7 30.4 02.0 -	 34,fl 39,7 35,5 
51.0 100 -44.0 .49.0	 .7,0	 .7.0 .7,0 4.7 15.0 31.0 3.fl 34.0 35.7 35.9 
52.0.. 9* -15.3 - ------ -2,9	 -6,i_.-_-.1-,-Q_ --------46.0-----_14.0 246.46 31.. 33.0 33.4 33.4 
53.0 5 .43,4 -17,8	 .4.0 .7.9 7,8 19,0 77.0 31,o. 34.0 34,7 34,9 
546.0 - -00 . 40.2 .. - ---- .10,0	 .5,0_...- 8,0 ----- -'0.5.-.- -1 7 .' 27.fl II., 39.' 39.0 39.4 
55,0 7c -14.2 -10.'	 7.0 0.2 7.4 19.7 37.4 34.' 44.9 42.1 42.2 
56,.0	 .._5s '12,3 ..	 ... .10*0.	 -6,9 -----.3.0..__9.l 20_fl 34.0 39,o 61.0 *7,2 42,3 
57.0 42 .44,3	 - .10.0	 -6.0 .0.4 9.9 21.0 32.10 37.0 39.6 49,' 40.3 
9,0. .2.0 7,7__.23.9____ 33.7 49,9 54,9 46.5 - -	 44.5 
59.0 3c 1'.l .0,0 -1,0 9.9 2'.? 31.1 84,7 44.4 44,0 '44,5 
60.0 20 '14.0 - -7.4 .0.0 11.9 22.0 33.4 48.0 46.9 47.1 47.1 
61.0 14 . 44.9 .5,0 3.9 2.5 27.0 27.0 25.1 99.3 29.7 
62.0 * 0.9 .4,7 -	 7,0.- 74.,? 41.5 41,9 41.8 41,9 41.9 
63.0 . ?.i 17.0 30,5 441.1 40,9 40.1 '411.4 40,4 
64.l_.._,, -.2.t.0_-.----__-.-.-____----.-__..----_ -	 --.-._ .. fl,3_.-.....33l0.__33.4. 37., 33.0 33.0 -	 33.2 
6,.0 7
-15.3 -15.' .7.9 -1.7- .7., 0.fl -1.0 .1.41 
_________
-- 0.0 0.5 11.5 
67.0 2 '4.3 .4.0 4.4 4.4 4,0 4.5 4.8 0.44 
68.0..---.. 2 - -p7.5- -	 l'**iti'o* i* 441040 from rho teji	 (210') , _-__...-_-..24-,-0-------10.4 -.40.0 19.0 -10.7 -19.4 -10.0 
69,0 0000tr,r 104410,1 iron, tO, hood (30'). -20.0 -0,7 .5.9 -#.. -s.' .0.7 .9.7 
-74.4.8_7 -2-.-7 --.----- - -25,' -'.9 ----4.0------9.9- .4,0 .4,8 ....4,0
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH . 	 TABLE 2.5 
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.I.t.)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28•14 N 80° 36' * JAN. I, 1928 tO NOV. IT, 1958 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27km CAPE KENNEDY, S 2829' N 80° 33' W NOV 18, 1956 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONEIE 28 I,,, op CAPE KENNEDY, 5 2&29'N 80° 33' * JAN. 960 to DEC. 31,1967 
FLORIDA ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN kIlN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EM) ENS SPEED	 (DES) 0.135 1.000 2.280	 5.000 12.900	 50.000 64.100 95.000	 97.720 99.000 99.862 SPEED IDES) 
'.FC 744 0.7 -6.9 -6.0 "9.0 -2.9 -0.6 *1.2 *2.883.0 *9.7 •a.9 10.0 
.0 74 -15.0 -11.7 -9.1 -7.0 .4.0 -0. 2.9.0.6.9+8.5.11.7*I6.9* 40.0 
2 . 0 144 '. 20,0 -47.9 -42.7 -40.6 "0.9 .4.8 -0.5 *4.7 •7.9'IO.i '19.4 °46.t'25.5 
3'9 744 20.0 -48.9 I2.2 I0.2 7,0 -9.8 '.2.4 4.5 *9.6 '19.0 *11.0 °iO.9 25.0 
4 • 0 711 '. 1 4 .0 -16.9 12.I -10.1 0.9 '.4.9 '.0,2 '5.2 Il8 '16.2 048.9 '29.4 .25.0 
5 . 0 7-15.0 I4. 9 '.42.6 .40.2 '.0.9 _'• 9 '0.0 *6.7 I27 *16.0 +21.2 25.' *27.0 
6.0 744 '. 16.0 "14.9 I2.44 -11.0 "7.2 _4.9 0.5 *9.4 *44.6 '48.2 *22.8 '29.9 '34.0 
7 . 0 744 '. 46.0 14.3 -12.0 '.9.9 -4. 8 *43 *9,7 'iS'° *21.0 *29.2 *36.9 *39,0 
8 . 0 744 '. 24 . 0 "46.7 -14.6 .10.0 _5• I'2.I*I2.0*I8.0'22.0'32.2'30,9''41.0 
9.0 74 2.1.0 "22.' '.4'.2 "16.0 "12.4 _5.8*2.6+13.9*21.4°28.5'33.5042.9*t,'4.0 
0 . 0 744 2'.O "29. 2I.2_It.313.6 -6.7 *3.3 *16.9 2S•7 *35. +39.7 *47.9 '56.0 
II0 7''4., 3242 34.9 "29.2 .20.0 "15.8 -7.5 °'4.3'l.3°3I•3°3.6''3• 859.9 '57.7 
12'O 799 "44.0 "36.7 '.28.9 -21.0 -6.9 -7.8'4.8'20.8 +35.3 *9Q•Q 897.5 862.9'OS.O 
13 • 0 744 "41.3 -39.9 79.9 -20.6 "17.0 -8.9 '5.0 .21.1 +39.8 '40.2'43.6 *56.9 '69.0 
4 . 0 744 " 3 7 .0 ".30.9 '25*5 -21.0 -1 3.9 -6. 7 •53 I3 *354 34.0 *38.8 *56.9 .50.0 
ISQ 744 "25.0 '.70.0 "20'? -16'l '.42') -6'6'3.3*I5.6'23.626.6'3O2*38.9'40. 0 
I60 744 "24 . 0 "20.' I8.I-14.II0' 9 ..6.3*4.7*l4.9*I5.9°19.0°23.2'24.9'26.Q 
170 741 l4.0 "13.9 -12.5 -40,6 .6.6*O.2*7.9*Il.7*13.8*16.l*I9.9820,O 
IO'O 744 '. 19 . 0 'I).' '11.7 "10.9 9.4 -6. 3O.7'3.7*7.O'8.8'l3.l°I6,9i8,O 
19 . 4 714 "10.1 .3.9 '.11.1 '4.7 '.9.2 -5.7 .4.5 '4.6 '9.5 *5.8 '8.4 'iO.c 846.0 
20 . 0 799 '. 17.0 '42.9 "10.8 '.7.3 '.8.4 .0.0 "2.4 0.2 *2.7 *4.7 5.5 *7.9 09Q 
24.0 744 '47.0 "11.9 '9.6 -9.6 "7.8 -6.0 '.2.8 "8.2 *4.6 '2.7 ''4.2 45.9 '8.0 
22 . 0 7"'l '40.0 '.9.7 9.0 8.3 -6.5 "3.9 '0,6 *0.7'2.5'9.5 *7.9012.0 
23 . 0 744 12.0 'Il.' lD.3 9.5 "8.2 .6.7 '3.0 "7.7 *9.6'4.6°3.I '9.9' 15.0 
29 . 4 794 I40 "11.9 '10.6 .9.5 -7.0 3.9 0.7'l.2'2.5'3.7''4.9' 42.0 
257 744 '15 . 0 '.4 4.9 '13.0 'll'2 "4.6 _7.5 '.9.2 '0.1 0•9 °2.9 *4.3 *5.7 ,6. 
26'3 794 I9. "17.9 I45 "11.8 9.8 .7.0 4. i-0.'i.9'2.83.9'5.9'1.0 
27 . 0 744 '1 7. 0 '.5.9 -13.9 .42.6 .10.6 .7.9 '3.7 Q• '4 *1.6 82.6+3.5 *6.4 '7.7 
20.0 1054 "1 48.5 -14.0 -It.' -10.4 -4.7 -5,44 7.7 4.7 0.0 5.7 7.8 9.1 
29.0 104 '1 7 .18 -17.' -ii.' -6.' -'.9 .7 5.9 5.0 7.fl 7.7 7.9 
344.0 104
-1 7 .9 -11.0 -17.' -17.6 -n.' -'.7 7.3 7.4 8.0 10.fl 15.7 15.9 
31.0 107 -10.4 -10.7 17.1 -13.7 °." '.I 9.9 7.1 9.' 9.3 1.9 13.4 
37.0 010 -10.6 '.11.0 -1'.' -17.9 -7.' -7.0 4.0 7.'. 8.9 1fl.fl I'I.'. 10.7 
33.0 117 1'*.i -14.0 -1'.' -17.0 -7.' -n.0 9.4 9.0 lfl.' 11.4 18.6 19.5 
34.0 113 -17.1 -19.0 -16." -17.' _7_0 .1.0 .8 9.7 8.9 11.0 11.6 1.9.7 
39.0 ii) '14.0 -15.7 .16.5 -13.' .0,7 -'.0 9.6 9.5 19.0 11.0 11.7 15.7 
36.0 113 '. 60.9 -18.7 -17.'. -12.6 -9.0 .0,8 3.fl 9.9 17.7 10.0 10.8 15.1 
31.0 114. -25.1 _14.0 -13.' -12,7 -7.7 ,.0 7,0 9.9 j9_ 10.8 13.'. 154.7 
39.0 117 '10.18 -11.' -17.' -ii.' .0.3 -1.5 0.7 5.', 9.' 10.8 1'4.7 16.9 
39.0 117 '15.5 -16.9 -19.' -11.' -9,6 8,* 7.8 0.8 5.' 12.9 24.5 23.4 
443.0 115 -1'.S -16.' -11.9 .8,8 -5.9 -0.1 '1.9 9.' 7.9 19.8 211.1 
.40.0 117, 2 4 .6 -20.5 20.' -16.0 -11.' -4.1 "9.4 8.7 7.,. 9.8 15.n 14.0 
07.0 117, -15.4 -14.' _j6,9 -11.1 -17.6 -9. 'fl.7 4.6 19.0 15.9 19.9 20.0 
'43.0 113 '15.5 '14,5 '16.' 16.' .17.0 5.7 _fl.4 5.8 14.6 20.8 27.7 27.8 
418.0 112 21.5 -19.0 '.10.5 '06.0 "17.7 -5.' "4.4 0.' 6.. 10.8 17.0 12.5 
'65.0 ill 2'.7 -20.' -17.' -10.' -j.7 -5.7 1.1 5.9 4.9 11.' 16.0 15.7 
6.0 104 -25.7 -20.0 -10., '.lO.I -17.0 5fl I.'. 4. .	 9. 10.7 ii.' 17.1 
'67.5 107 .31.9 -20.' -27.4 -17.9 -11.6 -0.'. n,c 7.0 8,o 11.8 11.7 13.8 
49.0 10., 31.4 -27.' -27.' -29.1 -10.1 -5.9 I.', 5.7 9. 19.9 14.5 1'4.5 
49.0 1018 "31.7 .32,7 -26.6 -20.4
-15. .5.0 fl0 4.' 7.6 9.7 11.1 13.3 
50.0 170 3'0.3 _2.7 -20.1 -18.9 -5.7 l.'7 5.9 7.' B.fl 10.9 In.? 
51.0 94 .34.3 -20.9 -22.5 -jI.? -5.8 I.' 5.7 6.' 11.7 11.6 11.0+ 
52.2 9', -32.1 -26.' -24.0 -jS,fl -5.5 fl.5 5.4 9.8 12.0 10.7 12.7 
53.0 90 39.14 -2°.' -23.5 -15.' -5.0 7.6 7.9 9.n 02.' 10.7 12.9 
56.0 09 34.9 -37.' -20.7 j4. -4.0 1.9 3.4 o., 27.7 27.5 27.5 
55.0 76 -47.3 .37.9 -25.1 -15., -5.0 1.3 7.9 0.7 9.'. 0.0 9.9 
50.0 56 -446.4 -30.5 -23.7 17.' -7.7 -0.9 '0.7 1S.* 19.5 19.1 19.5 
51.0 57 -43 .6 -32.' -33.7 -15.'. -4.9 0.2 11.0 12.9 09.1 19.4 19.7 
510.0 '4.1 -37.5 -31.9 '.27.' .9.5 4.' IS.' 19.7 I'l.'. 19.0 19.1 
59.0 33 '37.4 -27.1 '.434.6 -6.9 1.7 (7.4 17.9 17.6 17.° 17.9 
644.0 20 -3'.I -32.0 28.° -7.9 .' 24.4 29.. 29." 29*5 25.9 
61.0 12 '35,5 2'4.'	 -11.7 j9_t 1'0.4 19.7 1'.' 18.0 19.4 
62.2 4 .39,7 '.20.5 10.7 ..44,7 40.7 -44.0 -4.8 -1.8 -3.8 
6.3.0 2 20.2 -2'.fl -19.6 -99.' '.19,9 -19.9 '.10.' -10.2 
66.0 2 2'.l -27.0 -19.9 -1'. 5 1'..19.5 '. 19.5 -19.5 
65.0 2 '.35.0 . -34.7 -18.7 I9.* 19.8 -17.0 '19.7 -10.7 
6*.0 4 '.447.2 .	 . -41.0 
67.0 1 '. 2 4 .5 . -20.4 
643.0 4374 Po,ttl,o 1* wimI from the toll	 (210'). -27.0 
69.0 1 -1.9 N040ttvei,,etwd frot, the hood	 (30'). 
70.0 1 87 .
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE 2.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERiAL COMPLETED 0 to 27 88, PATRICK	 AFB, 7 28'I4 N 90' 56W JAN. 1,956 to NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 01027 km CAPE KEIW600Y, S 28'29 N 80'33 W NOY II, 1956 10 DEC. 31,1967 
RAWINSONOE FLORIDA 
ROCKETSON2E 28 too. op CAPE KENNEDY, 8 28° 29 N 80' 53 W sIAN. I, 1960 to DEC. 31, 967 
FLORIDA _________ ________ _____________________________ __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT RUM Mild	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 088 SPEED	 (DEGI	 0.155	 .000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DOG) 
SFC 720 '8.7 .3 .9,8 '3,8 .1,9 -03 sI_S .3.3 .1,6 *5,7 *11.0 012,0 
.0 720 "(71.0 -8.6 -6.0 '.5.9 .2.800_6*5,081.1*II.I*I2.6*I8.5*19.O 
2 . 0 720 '( 0 . 0 .7.6 -6.5 71.5 Z.602,904.758.l*II,00II.9 021,0 •22.2 
3 . 0 720 '( ( . 2 -6.0 -6.0 '9.8 .2.5 ,O.6 08.8 07.8 °IO.O'I'.''ZO.O °ZI.O 
9.0 727 "(11.0 '1.9 .6.0 4.I .Z.300.559,7.9.20I1.78I4.8528,0829,D 
5*0 720 '73.0 "7.1 .6.6 4,3 .2. 680.055.007.VII.715.2529.0°25.0 
S0 727 'IS-U -8.3 -7.0 5.7 .3.5 *0.7 *0.9 09.3 012.5 016.2 025.0 026.0 
7.0 720 '(3.0 .9.6 -8.7 -6.7 .3.9 00.3 85.9 510.3 '11.3 *17.8 *26.0 °27.O 
8.0 720 '72.0 'ID-V 9.5 -8.5 'S. I °0.9 '1.! 011.6 515_S 018.6 025.0 026.7 
9. 120 '(6.0 13.9 -11.9 .lO.I*S.95i.708.85l3.80I7.1'226*26,0 827*2 
10 . 0 727 '22.0 '16.5 -10.8 '12'S -7. I 00.9 09.8 016.6 *22.2 *26.9 032,0 • 33.0 
I('O 727 -29 . 0 "18.9 -(1.9 '.19.0 .8.6 *0.9 11'I 019.8 020.7 *28.9 *q5. 46.O 
12 . 0 720 '33.0 -29.3 -20. 3'17.2 "70.3 50.I*12.723.229.I 33.9 •So.o S.D 
13.0 720 '30.0 -26.6 -02.6 -10.5 -11.6 '.0.2 '12.0 *23.3 031.1 036,8 *52.0 53'O 
10.0 720 "30.0 -29.3 .21.8 18.1 i1.2 '0.7 .0.9021.0*25.9029.9 '90.0 'i.0 
15.0 720 29.0 '20.9 -18.9 .15.0 -iO'1 -2.3 *9.6 011.3 °I''7 *20.0 '28.5 °29. 
16 . 0 720 "20.0 '(7.3 -19.9 .12.8 .0.2 "3.! *1.8 06.0 1I.l '171.2 *16,5 • I7'a 
11 . 0 720 '22.0 -19.1 .13.0 -10.6 ?.9 '.3*0 00.! 03.0 *5.6 *1.7 010.6 It-O 
18.0 720 - 1 9 .0 .12.0 .11.0 '9.8 -1.5 9.0-0.6*l,0'2.9 .I°5.0°6.0 
19 . 0 720 '22.7 12.3 .10.8 -9.8 .1.6 '9.71 -1.2 -0*0 00.8 02.7 *9.5 *5. 
20.0 720 '16.0 -12.0 -11.8 -10.9 -8.0 "S.! -1.0 -0.9 -0.0 '0.8 05.0 6.0 
21 . 0 770 '(8.0 -12.7 -11.5 9.9 '8.71 .5.9 -2.8 -1.0 -0.3 "0.0 .2.0 '3,0 
22*0 120 -1 9. 0 -13.7 -12.6 -11.0 .0.9 "6.! '3.O'I.10.00.02.03.0 
23 • 0 720 i9.o '(0. l-12''12'0 '9.7 -6.6 -3.4 'l.6"0.60.l'2.O3.0 
29.0 720 -10.0 -13.9 -13.0 -12.0 -10'! -6.8 -9.0 -1.8 -0.9 '0.! •2.O'3.0 
25 . 0 720 'I ?. 0 -15.3 -19.2 -12.8 i0.6 1.5 '9.2 '2.2 I.2 0.M '0.6 '1.0 
26 . 0 720 17.Q -16.8 "19'' 13.I "11.1 -7.8 .93 "2'! -l.20.S'2.03.0 
27.0 720 '20.0 -16.6 .15.1 .73.9 .11.0 -8.0 -9.7 -2.2 I. I0.3'O.61.0 
28.0 1071 - j 4.3 .14.8 -14.' -10.6 .7.8 -8_fl -I.' -0.0 71.0 (8.0 (8.71 
29.0 106 -2 9 .4 .14.0	 .16.0 .10.6 -jP.8 -7,0 9,8 '2.' -I., 9.fl 9,8 1.71 
30.0 107 -19.2 -11.9	 -19.0 -14.7 -10.6 -7.9 -1.1 '7.71 -0.7 9.0 1.3 2.3 
31.0 109 -1'.V '17,0	 '15, '13,9 .11_fl -7,7 -'.7 -7.1 0,. 1_fl 1.71 1,71 
32.0 104 1.6 .17.9	 ,14.0	 -14.2 '77•8 .4.4 0,71 '0.71 1.0 .71.0 8.4 4.1 
33.0 004 -171.4 -10.0 -fl.t .7,7 .3,4 0.' 1.0 0.71 (8.71 (8.7, 
34.0 11(7 -70.5 '.19.8	 -14.'	 -15.9 -02.1 '9,0 "1,71 0.8 I.'. 1.0 2.8 3.1 
35.0 iii '24.7 21.0 -20.9 -11.7 -12.' .9.0 "2.7 -0.71 -0.' II.' 8.8 1.9 
36.0 111 '70.6 •18•0	 '19.	 .171,2 -14,4	 -1 9 .' "71.7 .0.9 1.0 1.8 0.7 2.71 
37.0 110 "2.4 '21.' -19.'	 -17.71 -14,	 -15.7 9.0 .2. '0.8 3.71 4,8 71.0 
38.0 110 -7'.S -21.0 -20.7	 -19. 9 15.°	 -17.8 -8,7 -2.1 '0,. 0,0 1,3 1.9 
39.0 110 "2 9 .3 .23,0	 -2?.'	 '10.7. -17.5	 -17.4 .9,1 .3.' -71,, 0.8 0.7 1.9 
67L0 110 -2 71 .1 -20.8	 .79,5	 -22.9 -17.°	 -11.7 .7,0 .3.8 .71.71 .3,0 ..73 1.t 
(8l.Q 110 '39,2 .31.8 .77.5	 -24.0 21.'	 '.171,8 -9,4 .5.0 '1,0 -3.8 .1.7 -2.2 
'62.0 109 -21.3 -27.0	 -25.4	 -271.71 2°.'	 -18.4 -'15.0 -5.7 '9.71 "5.' .'.I 3.0 
'83.0 100 24.18 -25.71 -27.'	 -19,' -10.71 '7.7 .5,71 "71,8 .9,7 .4.4 
44.11 100 30.5 _27.0	 -25,5	 '22.4 20.8	 -14. 5 .19.8 -5.4 '4.9 1.1 71.8 3.0 
43.0 100 "30.7 .27.8	 -25,' -24.71 00.'	 -1'.' 8,fl .4.7 .71.0 "0.5 0.2 0,78 
46.0 105
-3 7 ,2 '.29,0	 '25.9	 .24.0 -27.6	 .j9,7 "9,8 .8.l 3.7 -7. .1.? "2.2 
47.0 107 -31.0 3'.8	 .20.4	 '24.9 2fl.8	 -19,7 -0,5 -4.7 "1.7 0.0 19.7 10.8 
48.0 108 '.30,5 .30,fl	 -30.'	 '20,3 -27.'	 .j4, '7,7 '.1.0 "0.71 0.0 7.? 1.3 
49.0 102 -49,5 .49.0	 -30.'	 -29.5 -27.7	 .14,2 "71,4 .0.7 -1.1 0.0 7.0 0.4 
50,0 97 35 .2 -29.'	 -27.7 .22,8	 ,1,, .c4 -1,71 0,0 '8.0 (1.4 4,7 
51.0 04 -34.1 .33.9	 -20.4 .71.0	 -12.7 '71,6 -7.7 0.n 3.1 .3.9 3.3 
52,0 80 -371.4 -32.1	 -29.0 '2I.	 '18,0 '7.9 -2.9 -t .5 '0.0 .0.7 0,8 
55.0 is -30.9 '31.4	 -27.4 -23.7	 -13.8 -9,71 .3.8 -2., -7.71 -'.3 '.7.71 
59.0 71 -52.0 .33.'	 -31.2 -24.8	 .19.0 -9,8 .3.' -3,8 -3.' -71.9 '2,71 
50.0 70 '64.5 33,8	 -31.7 -25.8	 -19, -71,' '.4.7 'p.4 1.8 '.71 2.4 
56.0 66, "64.7 ..35.9	 '.34,71 .27.8	 -19.0 -10.9 .5.1 3.71 7.4 5.7 0.2 
57.0 67 '44.9 '.35,6	 .32.4 '26,'	 -14.' '0,71 '2.7 .0,7 5.71 7. 7.4 
58.0 57 -47.2 .30.0	 -37.4 "30.8	 -20.0 -0.0 .0.4 2.9 29.4 29.7 29.? 
59.0 4(1 '43.3 -97,9 -31,4	 'jO•9 -11.71 -5.0 0. 0.71 1.' 1.0 
6U.0 37 'eI.9 '.35,7 .30,fl	 -20.5 .11.4 2.9 29., 29.4 39,0 29.9 
61.0 23 '371.6 '34.9 -34,7	 -24.7 -7.71 -5.8 10.0 10.7 15.9 11.0 
62.0 14 "45,1 .34,8	 -24.' -00.0 0.4 I.' 1.' 7.8 1.4 
65.0 8, -70,0 '38.9 -0.0 .9.7 n., o., (0,3 0.4 
64.0 2 -41.0 -47,0 .20.71 -29,71 -70.9 -20.0 '.29,0 -29.71 
65.0 7 '34,3 - -39,0 -34,2 '30.1 '.371., -34.7 .371.0 .34.0 
66.0 1 .43.1
Positive 1* niod from the toil	 (2000 ) . -071.1 
67,0 '49.0 00	 ye is mind Iroo the ho,d	 (30'). 
68.0 1 -4'.9
23
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 2.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SER1AL COMPLETED 01021 km PATRICK	 AFB. 7 28' 14 N 80' 36W JAN. I, 1958 to NOV. IT,	 906 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERiAL COMPLETED 0 to 27 k, CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. 18, 1956 Is DEC. XI, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 2 28'29'N 80' 33 W JAN. I,	 960 tO DEC. DI, 1967 
_____________ ________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KU) 0BS SPEED	 bEG) 0,135 1.000	 2.280 5.000 5.900 20.000 84.100 95.000	 97.720 99.000 99.865
MAX	 DIR 
SPEED IDES) 
SFC 799 6.0 .5.9 3.7 -2.9
-1.9 -0.8 0.O'I'9°2'9'3.7'4.60S.906,Q 
1.0 7o -11.0 -9.9 5.8 -9.2 -2.6 -0.8 '1.0 '9.8 *7.6*10.0. 11.9 .23.9 .27.0 
2 . 0 799 '13.0 .7.9 5.6 -9.9 3.2 -1.2 '1.1 09.9 *7.0*9,6*JI,0*2I.9*2q,o 
3'i 744 6.0 7.0 -6,3 -9.8 '3,7 -1.5 '0.6 *4.9*7.09.6*II.S*l8.9*20,0 




6 . 0 795 12.0 11.9 -9.5 .7.3 -5.6 -3.0 0.O'M.I 7.Q'9.O' 10.3 '15.9 '19.0 
7 . 0 749 19.0 '15.9 9.9 -9,0 -6,8 _3.9 0.3*3.7+6.9*8.40I0.I•I2.9* 15.0 8.0 705 24,0 '16.9 I2.l -10.5 6.9 -5.0 -0.6 *3.8 .7.370.7,10.8 'iS., '20.0 
O 'o 799 28.0 '18.9 -15.8 -13.3 -10.7 •6•8 1.I '3.6 08,6 '11.2 '14.1 °i'.9 '25.0 0 . 0 759 30.0 -26.9 -20.2 -19.5 -12.3 -0.2 2.z'3.8'lo.2'I3.s•l6.o*ZI.927,5 
II'O 299 '31.3 30.9 2J.1
-17' 4l5•Il0•I3.I*9.I*Io.8015.S*iO.5.22,9*25,0 
I20 744 33.0 3j.9 28.1 '22.5 -17.5 1I.8 '4. 9*3.0'I05'i5.J*I6.5*23,9*27,o 
13'Q '/9 -31.7 32''27.6Z9.2 9.5 '739 '6. I 3.0'9.8 019.3 *18.1 *23.9 '260 
19'13 709 '36.0 '32.9 '23.9 21.4 -19.7 p3,7 6. 8*I.36.1*Io,5i5.7021,9*27,o 15 . 0 /44 '33.0 28'' -22.2 -I''2 15.9 l2i6.i_0.3M.6*7.I*I0.I*I3.9.29,o 
6 . 0 794 '19.0 16.9 -19.6 -12.8 .9.7 
7 . 0 797 -17.0
-15.9 13'9 -11.9 '10.9 -8.6 5'O'l'3'o'5'2.5'3.S 77 'Io.o 18.4 /99 '1 4. 0
-13,9 12.l -11.4 -10.1 -8.1
-5.2 -2,1' -0.5
-0.0 '0,7 02.7 '3.0 
17 . 0 741 18'O -16.9 -12.8 -11.9 -11.1 .8.9 -6.0 -3.1 '1.3 O.40.0'i.9'3,8 
20 . 0 794 1*.0 -15.9 -13.9
-12.9 -11.9 10'O 7'l -4.5 -2.5 1.50.707.9'3,Q 
21'O 794 l60 I5'' I9.S -13'S I 2 .9 '10.4 .7.6 -5.2 -3'S -2.5 -1.9 I'O '6.0 
22 . 0 /44 '20 . 8 Iv'' I5.6	 19'7 I 3 . 1-11 . 3-0.5 -5.6 3'52.9i.9*.t'6.0 
23'i 741 23'U -22.9 16.4	 l5'2I4.lI2I9.i-5.0_9.U-2,7I,6,2,9*o,o 
24'O 744 -20 . 0
-1', 16.5 I5.319.4,2.6.9.6 -6.6 -9.6 3.62.70.0'S. 
25 . 0 744 -1 9. 0 -17.7 -76.6 -15.5 43.S 10.I -7.0 -5.2 4.3 '3.4
-0.0 '4.0 26 . 0 799 23.0
-19.9 10.I	 -17.0 16.0 -13.8 10.S -7.4 -5.3 .1.1 3.I '0.9 '7.Q 
2;.0 -25,0
-21.0 I0.	 -18.0 -l.9 -19.6 -10.7 -7.1 -5.1 .3.7 -2,7 .1.0 'O.O 
28.0 105 -20.1 -20.0	 10.4
-17.7 -15.5 10,2 -9,4 .5.5 -5.8 -3.1 -t.' -1.0 
09.0 108 -1'.4 -15.7 I.9 -19.8 -9.1 .5.7 4, .3,1 .7 -0.0 
30.0 111
-2'.9 -19,'	 -1*.' -17.4 -15.' -it,' -7.9 -5.7
-5.' -9.'
-.3 .2.1 
30.0 112 27.2 -24.0	 -10,5 _j8,5
-1k,' -19.' -7.' -5.0 -3.9 -.4 -1.5 1.5 
37.0 117 .21.6 '19,0	
-i'. -17,4
-1.' .17,7 +5.7 -74.' -'.n -1.9 0.5 -2.8 
33.0 187
-1'.l -19.' -17.1 +18.0 -17,0 .7,' .5,4 .7.7 7,6 7.8 9.3 
34.5 121 '24 ,9 -21.0	 _jO,7 -1',4 j5,t _jl,5 .7,5 .5.fl 6.. -.0 0,4 -0.4 
3,.0 127 2'.6 -27.	 .21.0 -20.' -17,' -19,5 .0,5 -6.4 -4. -8.1 9.0 3.7 
3.0 122 -21.6 -21.8
-17.4 -12.5 .9.4 -5.5 -3.n -1.' .	 4.0 4.2 
37.0 122 20.2 24,0	 -23.' 27.3 l'.t 15.l 9,l -7.0 -5,4 -1.' 0.1 0.1 
38.0 lOs -31.2 -27,0	 -25.' -23.4 -70,' -18,0 -'.7 -5.5 4.8 -7.7 17.5 17.4 
39.0 105 25.2 27.0	 -27.' -24,9 -21.4 -13.8 +9.7 -6.'. -t. -1.1 10.I	 . 0.0 
40.0 126 -31.9 -20.0	 .78,4
-26.4 '2,0 -15.5 -11.1
-'.45.,-4.,-0.,-0.5 
41.0 125 39.2 -29.0	 -28.l -25.0 04.' 19,I -17.0 -9.4 5., -4.6 1. -3.7 
40.0 12s .39.5 -30,6 -20.' -27.4 -20,5 -20.6 -14.5 -10.5 -9.
-6.' -5.1 -3.1 
4 3.0 1211 3'.O -31.'	 -30.4 .29,0 '25.' -29.6 -15.7 -10.' -0.0 -7.' -1.9 1.l 
4'4.0 127 36.18 -31,' .37,5 -31.'
-27.5 21,0 -18.1 -tO. 07.-7.9-5.7-5,3 
40.0 121 -36.1
-31.'
-27.' -21.' -1'.' -19.0 -10.9 -7.9 _5 ..5•fl 80.0 1111 -3 7 .2 .34,0 -38,1 -30.5
-27.4 -1'.' -13.5 -9.0 -5.7 '1.10 0.0 9.' 
41.2 115 .36.7 -39,0 -33,4
-33.7 -27.1 -29.9 -14.9 -10.4 -3.' .4.4 4.2 4.1 
40.0 117 -35.2 _34,7 -32.4 2'.' 1.1 -10.0 .7.5 .5,, _4.9 3.3 -3.8 
49.0 115 39.5 -37,0 -35,4
-33.1
-27.5 -19.0 -11.0 9.9 .5.* 1*7 7.3 0.5 
52.0 114 3'.l .36,0
-35.' -33.3 25.' -10.8 -19.' 4 7,0 -0.' 2.5 2.7 
50.0 Ill) 34.5 -36.5 -33.5
-24." -20.0 -14.1 -3.' -1.4 2.' 2.5 2.7 
50.0 100 -744.9 _49,0 +35,0
-34.9
-2'.' -10.4 -10.4 -4.5 -0' -3.7 7.0 2.1 
03.0 101 74'.l 4I.7 35.7
-2'.' -19.9 -17.7 .4.5 1.' 0.' 7.! 7.3 
54.0 7 -40,5 -37,4 -35.5
-2'.' -27.9 -11.4 -3.9 9.+ 17.7 17,7 12.4 
5,.0 011 3'.5 -36.5 -33.6 -20.0
-29.5 -9.8 .0.4 0.n 17.1 14.0 13.2 
50.0 98 -40.0
-37,4 3fl, -21.0 .7.' 2.9 9., 11.' 10.9 12.8 
51.0 77 49.2 -42.' -41.1 -32.0 -20,0 -10.' 0.' 5. 19.0 11.5 11.7 
58.0 66 -00.0
-St.' -49. -37, -10,7
-11.5 -6.1 .o 0.' 1.8	 ' 1.5 
59.0 5', -5 3 .1 _45,7 .40.0
-2'.' -19.5 -4.' -4.7 7., 2.5 1.1 3.2 
60.0 81 -61.2 -37.' -20.7
-1',' 7.0 -t.6 -1.0 0.7 -0,3 '0,9 
61,0 25 '51.5 .44,7 -37,fl -21.5 -11 .fl -5.7 19*7 10,0 It.! 11.1 
62.0 IS 59,2 -50.1 20.0 5.0 13.1 16.. 15.' 15.9 15.5 
63.0 18 6'.0 -57,' -14,3 4,9 1'.4 12., 12.0 12.0 13.0 
6 74.0 74 . 59.4
-19,3 7,4 '0,0 9,, 3,9 9,4 8,5 
65.0 11 5!.1 -31,4
-15.5 5.4 -9.9 _14.n -3,0 -3,0 .3,9 
56.0 5 3'.2
-17.3 6.! 5.5 5.t 6.6 S.f. 3.4 
67.0 4 '87 .4 -11.7 11.5 84.' 14.7 14.9 14_I 19.3 
68.0 -51.4 P0,0044, 00 word from the tori (210'). 4•7
.,' .5,4 -6.4 .5,5 
69.0
-24.3 Oegotimcrowond from the	 7030 (30').
-17.7 -4.' +8.1 .4. 0-3;0-1.8-3.9 
70.0 5 .310,j 9,3 4,9 .	 7.! 7.. 7.4 7.6 7.5
24 
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE 2.8 
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA (.AT1TUOE LONGITUDE RANGE (m.t.r,)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 So, PATRICK	 AFB, 7 28° 14' N 80° 36' 19 JAN. I • 1956 to NOV. IT, 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 274407 CAPE KENNEDY, 5 28 29 N 60° 33 W NOV. 18, 1936 00 DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 Sm op CAPE KENNEDY, S 28' 29' N 80° 33 W JAN. 1960 to DEC. SI, 1967 
FLORIDA ________ _____________________________ __________________________________ _________ ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 





SPEED	 (DEe)	 0.135	 .000 2.280	 5.000 15.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SFC 7444 .5.0 -'4.9 .3. -3.2 .1.7 .0.4 .1.3 .2. *3. °5.I *7.9 042.0 
. 5 7M I20 11.9	 8.1 -6.3 1.6 °0.5 05.2 *6.9 *8 *10.5°.9 27_S 
2'S 79'1 9.0 7.7 -6.5 4.7 _2.3*0.2*9.3°6.8°8.8°10.5°15.9°26'O 
3.2 744 -40.0 -4.9 -6.0 -s.9 .2.6 0.3 9.5 .7.2 .9.3
*40.6 *16.9 22.0 
4.5 7419 -9.0 .0.9	 7.3 .6.6 5.3 .2.5 '0.'4 04.6 *7.8 *10.44 '42.5
46.9 '20.0 
5 . 0 7"" 13.0 0.6 -7.1 5.7 .2.8°0.009.O'8.6II.6°13'l'° 19.0 
6.0 7194 16.0 -9.6 -8.0	 -6.2 .3.5 0.l 09.4 *8.2 011.5 .19.8 *10.9 •22.o 
7.0 794 20.S -47.9	 -11.8 -9.0	 -7.2 -'4.4 0.14 "4.2 08.3 10.7
045.5 °i'.9 °29.0 
0.0 7'49 21.5 -19.9	 I1.9 .10.2	 0.9 .5.4 0.6 *4.5 •8.'4 lI.3 .12.9 *9.9 22.O 
9.5 799 -26.0 -20.9	 -44.3 -42.8	 .ID.3 .6.7 .13.6 *3.9 .6.8 •12.3 015.2 °21.9 °30.0 
40 • 0 7144 330 29.9I9.II6S132 .8.2 -0.9 •4.7
*9.7 OI4.5 17.3 '2'4' °SO.S 
11 . 0 744 '40.0 3'4.9	 -22.9 -16.2	 -45.0 .9.8 1.3 5.5 °ll.7 16.0 *19.2 .35.9 47.0 
2 . 0 744 442.0 -26.5 .24.0	 -17.3 .(l.5_2.l*6.3*l2.9*I6.8*205*3I9'93S 
43 . 2 ('45 -93 . 0 41.9	 -26.8 .23.0It.II2_5_3.5*5_90ll_9*I7_0*20b0299380 
19'O 794 -31.9	 -25.5 -24.6	 14.7 -1 2 . 0 9.I •3.7 *9.3
03.5 .47.3 229 °26.0 
15 . 2 745 2'l.3 -22.9	 -40.1 -15.5	 -42.7 .9.43.504.8'6.5°8.'4°ll.2'l'4''4°l50 
16.0 7414 '17.5 -49.0 -12.8 .7.6 -3.4 °0•l .3.7*5.4
*6.7 *8.4 07.0 
47 . 0 7'4'4 8.5 ( 11.9 -lI . 9-Il .S' .7.0 '3.6 39 *4.4 2.S 3.8 05.9 •7.0 
805 794 4'4.0
-I 3.7	 11.I 10.5	 .9.6 -7.9 9.5 _I.S.0.200.0'2.5*S.9°7.O 
49.0 749 14.0 .444.9	 -42.9 .11.6	 .10.6 .8.7 5.7 -2.6 -0.7 -0.2 .0.9 .1.9 .3.0 
20.0 7444 -22.0 96.9	 .13.9 -42.5	 -11.5 .9.5 4.8 -'4.4 .2.3 -4.2 0.5 -0.0 °l.0 
21 • 0 75 24•U .7.V	 .4'4.9 43.'4	 -11.9 .j 0 . 2 .7.'4 5.I .3.0 2.61.6S.30.0 
22'S 7'44 20.0 16.914.9.I3.9129 .II.0 -6.2 .5.5 .44.52.02.1l.00.Q 
23 . 0 7514 21.0 -20.9	 -16.6 -l55 .44.4 (l.8 -8.5 -5.6 -'4.5 .7.8 -1.6 -0.3 '0.0 
29.0 7444 23.S 20.9	 -17.9 -46.5	 .5.3 12'2 -9.0 6.24.l3.22.5.005*0.5 
Z5 . o 744 25.0 .20.9_17.216_3.19.8.(2.79.77.0549 3'hl'50'0 
26 . 0 794 23.0 -20.9	 -10.3 -47.0 -45.6 i3• -40. ................... S 0.0 
27 . 0. 794 20.0 22.9	 -19.5 -16.0	 -46.7 -49.2 -40.9 -7.7 _5.6_4.53.830I0 
28.0 110 . l'.b -17.9 -17.4	 -15.9 -15.0 .19,6 7.5 .5.6 .44.0 -..5 .'.0 -0.13 
20.0 113 -25.5 -20.9 ..19.9	 -17.7 -16.° -17.0 7.9 .5.' -4.o '4.7 .2.44 -0.1 
30.11 113 -21.2 .19.0 -17.7	 -16.6 -15.9 -10.7 .78 .5. --------------2.9 
31.0 1144 -37.2 -19.9 -17.	 17.5 .16.5 -09.9 .7.7 -5.' -(4.0 -1.' .13.7 -1.9 
30.0 115 19.7 -19.9	 -19.7 -15.9 -15.9 -4.2 .7.7 .fl. (7.6 1.5 1.44 
33.0 115 -21.4 -19.0 .19.0	 -17.6 -15.1 -17.2 -7.0 -1. ...,.0.9-0.°,0.5 
30.0 117 -22.0 -20.0 .19.1 .17.7 -15.7 .17.44 -7.1 .3.7 13.9 5.0 7.9 5.6 
30.0 115 -25.0 -05.0 .22.1 -20.6 -1A.° -17.7 -4.0 .1.5 -0.0 -0.7 3.7 5.9 
36.0 115 -30.7 .29.0 -22.' -19.5 -16.4 -11.7 .4,6 -1.1 0.o 1.0 55.4 13.4 
31.0 120 26.5 -25.0 .24.'.	 -22.0 -1'.' -17.7 -6. .2.fl 0.9 0.0 00.0 11.0 
38.0 120
-25.7 -2(4.6 -20. -22.1 -17.0 -17.9 7.5 -1.0 0.' 4.'. 5,14 5.5 
39.0 120 -26.1 -55.0 56.5 -23.0 -1'. -11.0 -7,44 .945 0. 7.0 F.7 6.9 
444.0 1113 .29.0 • -25.' -22.9 -10.5 .131,0 .13.5 .5.0 1.' -2.' 5.5 0.44 
61.0 107
-29.9 .29.0 -27.' -25.7 .20.0 .16.7 .0.6 .7.0 .3.' -3.7 2.0 2.' 
42.0 117
-29.7 20. .29.6 21.0 -15.6 .9.5 .14.44 -1.' 0.0 6.6 1.6 
443.0 117 -35.1 .	 -30.' .29.0 -27.7 -27.' -16.7 -9.1 -'4.' _0.7 0.0 8.0 2.0 
'45.0 1144 35.8 -31.0 '.32.'4 -29.1 27. -15.5 -7.7 -I.' 0.6 0.0 4.0 7.0 
'45.0 110 -50.3 .29.0 -2!.° -27.1 °2'. -15.5 -7.9 -1.' 0.* 1.6 9.0 9.0 
46.0 113 -3 7 .8 .29.0 -27. -29.9 22. .1344,5 5.5 .7.0 0., 3.0 9.8 19.6 
447.0 110 4'.4 .36.0 .37.' -29.7 21.° -11.0 .9.5 .3.5 -0.0 1.5 .0 3.0 
14 4413 11(1 .37,9 .	 ..39•0 .39.5 .59,7 .20.0 .17.7 -5.0 .4.7 -0. 3.0 6.4 44.2 
69.0 108 -04.5 .'4,,0 -59.5 -36.6 -21.6 -1'.' .4.14 .1.1 0.0 1.0 5.4 5.5 
50.0 105 .145.5 -37.0 .35,9 -34.7 -23.1 .12.5 .6.74 6.7 9.s 7.44 '4.0 9.7 
55.0 105 -57.0	 - .36.0 -31.6 -20.5 -20.7 -17.9 -1.9 3.9 9.14 11.0 1'4.4 1(4.7 
52.0 94 -6.1 .35•0 -30.6 -27.' -17.0 -2.4 0.7 9.o 544.0 614.6 694.6 
53.0 06 -5'.3 .47,0 -33.2 .22.0 -17.7 -0.1 6.1 7.0- 149.0 19.0 19.0 
59.0 91 -54.2 .37.9 32.7 -24.6 -11.7 0.8 0.7 It., 16.' 17.1 17.3 
50.0 61 45.9 -344.1 .37•0 27.° "10.9 1.94 0.6 12., 114.1 16.7 14.9 
56.0 75 44.5 39.1 ..394.l .10.0 .0,1 0.1 51.1 10. 20.' 20.5 20.5 
57.0 6 -57.3 36,# .39•0 -19.' 5.2 5.3 17.0 1'.14 16.5 15.7 15.7 
58.0- '49 37.6 .35.9 .26.4 -1°. -7.0 9.44 15.1 15.0 23.' 23.5 23.5 
50.0 37 .374.7 -23.7 -13.' -.5 16.6 24.0 '41.1 (41.44 99.7 41.9 
60.0 27 2'.O -25.6 -15.7 -1.5 19.' 25.' 33.0 33.0 31.5 35.5 
61.0 27 -29.9 . -29.6 -17.7 -5.5 16.7 29.7 34.1, 314.0 35,7 35.4 
62.0 1(7 -21.6 -24.0 .1, jS•Y 70.0 274.' 25.6 244.9 214.5 
63.0 16
-25.5 -23.' -44.2 12.5 38.1 31.* 31.6 37.7 31.7 
6 40.0 14) •17.6 -14. -1.0 5.5 17.5 17., 19.0 19.0 19.1 
65.0 9 29.3 -21.' -6.0 4_7 13.3 13.0 13.5 13.6 15.6 
66.0 7 14.6 16. .5.7 -.1 16.0 17., 17.' 17.1 17.6 
67.0 6 2'.S 7000tjV14 to wind iwo. 140 14811 • (210 ) 10.fl 6.'



















14.1 . 12.9 20.6 25.' 21.' 25.0 21.0 26.2
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 2.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SER1AL COMPLETED 01027 kn, PATRICK	 AFB, 7 28' 14 N 80' 36 RI JAN. I, 956 to NOV. 17, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ole 27 So. CAPE KENNEDY, 5 28' 29 N 80' 33' W NO6C 18,	 936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28' 29' N 80' 33 RI JAN. 1960 to DEC. 31, 1967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(leN) 68S SPEED	 (060) 0.135	 1.000	 2.280 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) 5FC 720 IU,0
-10,8 -7,9 -6.3 -3.7 0,9 .0.5 .2,6 .7,4 .6,9
.I,o •72,0 
I'D .720 21.0 16.7
-11.7 9.S .6.8
-0.9 03.2 '0.0 '77.7 .19.2 '29.0 '30.0 2 . 0 720 20.Q 15.2 -70.8 -7.8 ,.'4.9 0•6*9_I09•0I2.8I9.I43I,032,0 3.0 720 20.0
-12.9
-9.1 .7.7 _4,3 0.9 '9.6 .9.6 '73.5 070.9 '34.0 '35.0 9.0 720 19,0 12.) -9.8 7.Q .3.9 5.3 05.3'jg.6'73,40 17.8 '28.0 '29,0 5 . 0 720 23.0 13.7 -9.6 .7.7
-4.2 
6 . 0 720 26.0
-13.5 -11.1 -8.3 .9.7 0.4 '5'U'lI'3'IS.2' 7 .9 '22.0 '23.0 
.7.0 720 -28,0 17.7 -72.9 -8.8 5•0 0.3 *6,5 '72.8 016,1 '79.2 '23.0 '29.0 0.0 720 30.0 18.7 -14,8 .10.1 -5.5 0.2'7.S'14.8'18.I 027.6 ,26.0 '27,0 9.0 720 31.0
-17.3 -19.4 -10.6 -6,3 0.0 '8.9 076.5 020.7 '22,9 '20.5 ,29.i 10 . 0 720 32.0 -11.9
-16.6 12.6 
11 . 0 720 34.0 -29.7 .19,8 -19.5 .9.540.loI7.3*19,2'22,9*25.9
'33.0 '39.0 12 . 0 720 31.0
-26,1
-20.7 -76.7 0'0009'l2•302O•2'23.9*27,2•39,0•35,U 3 . 0 720 34.0 -25.6
-22.9 19.3 70'3'0.5 '72.5 '20'0'23,I .27,5 '30.7 '37.0 
'1.0 720 33.O .25.7
-22.5 .78.0
_l'I 0. I'IO.6 '17.O'j9.6.2U.9 '28.0 '29,0 78.0 720 25.0 -27.9
-19.1 -15.6 -9.3 
16 . 0 720 22.0
-18.2 .14.8 -72.6 .7.7 I203•7•7.4•9.4*Il.0022,o*23,0 
77'S 720 -1 9 ,0 13.4 1I.7 9.4 .6.7
.7. 6 ' I ' 7 •4.5 '6,o'7.9 '72.0' 3.0 78 . 0 720 19.5
-11.1 -9.9 9.0 .6''. 2.4 '0.1 *2.7 *4.9 '6.1 '10.0 • 11.2 79 . 0 720 16.i 17.'. -7,9 -8.8 .8.7
-3.6
-0.6 *1.1 2.'. '3.9 '9.0 '70.0 20.0 720 15.0 II.6 -70.6 9.3 -7.9 '4.6 1.3 '0.7 01.1 '2.5 '5.0 '6.0 21 . 0 720 15.0 12.3 -70.6 -9.6 .0.7
-5,0 -2.2 -0.5 '0.2 '7.9 04.0 '5.0 22 . 0 720 17'O 12.I -70.9 -70.2 .0,7 -5.6 -2.7 Ø.9
_0.3 0.0 '7.0 '2.5 23 . 5 720 18.0 12'9 -72.0 -10,0 9'06.5-3.7.I. 7 0. 70'I'I.6°2.o 29,0 720 -1 9 .0 -13,7	 -72.8 -11.6 9.5
-6.5 -3.6 -1.6 -0,6 '0.2 '3.0 '9.0 25,0 720 -18,0 19.9	 -73.6
-72.5 -10.3 7.5 .3.9 -7.9 0.'10,UO2.O'3.o 26 . 0 720 I4.0
-15.9 .79.5 -72.8 j0.7 .7.9
-4. I'Z'10.7U.IO2.0*3,o 
27 . 0 720 -7 9. 0 -16.9	 .74.7 -73.5
-709 7.4 .3.9 2'S 0.6'O.loi.5'.ö 28.5 105 -i'.2 .16.0	 .16,4 . 13,9 -11.1	 7,t .1.8 0.5 P.o 9.0 7.1 7.5 
29.5 107 2'.O .lf,,0	
-15.5 -13.7 -11.0	 -4,71 .7,7 1.' I, 2,fl 6.9 6.6 
371.0 108 '19.5 .18,0	 .13,5 -17,0 -10,0	 .4,9 -1.7 7, 39 4•9 56 7.0 
31.0 109
-1 9 .6 .14,0	 -17,' -17,1 .0,'	 .5,6 -0.8 7,0 5,s 9,7 72,5 9,', 32.8 104 -15.7 .14,0	
-12.' -ii.' .9,0	 .5,7 .0,5 0.8 9,, 9,8 1.9,4 11.6 33,0 107 -16.6
-13.72	 -12.' .01.5 ..9,0	 .4,74 .9,7 9,' 9,0 9.9 19.9 13.7 36.0 109 . 1 9 .3 .17.8 .970	 -5.6 7,1 4.4 4.o 7,8 9,4 9,71 3,U 109 .10.9 16.0	 -14.6 -12.9 9,5	 .1,0 7,9 8.7 5.0 6.9 9•9 9,0 
36,0 104
-1 7 .3 .15,0	 -15.5 .11,9 .9.6	 -4.6 9.6 3.9 4,0 6.5 7,8 7,7 37.0 107 1 8 ,7 -14.'	 -15.4 -15.5 -10.9	 -1.0 9,9 9.9 7.4 9.0 10.7 10.9 
38.0 106 '2'.3 -17.0	 14,8 -16.1
-10.0	 -9.9 9.9 4.7 9.9 10.0 171.0 10.9 39.0 104 19.7 -15.' -17.9 -14.9 -10.5	 -6.0 0.5 5.7 9.9 9.' 19.' 19.1 477.0 104
-1 7 .8 -17.7	 -17.' -14.9
-17.7	 9.' 7,6 9.74 4.o 9.7 9,1 9.6 41.0 10? -21.1 -21.0
-1°.' -17,9 12.	 -4.0 9,6 4.6 11.' 10.0 14.7 16.9 62,0 107
-2'.5 .j9,4 -17,8	 .5,7 0,4 6.4 7., 10.fl 19.7 14.4 43.0 100 -27.9
-27.9 -172.5 -15,6	 -4.6 9.5 7.7 10.1 jP.fl 16,1 14,7 44.0 99 -37.7
-23,4 -22.9 -11.4	 4.9 1.4 6.1 8.4 15.0 17.fl 17,1 45.0 9'. -3 9 ,6 .10,0
-14,5 .0,',	 -9,0 4.0 7.4 4., 17.n 17.5 17.4 85.0 96 '2 4 .5 .10,5 -17.7 -10.'	 -9,0 9.' 72.9 18.8 20.7 071.6 20.7 47,0 Bs -17,3 ..77,9 .0,4	 -fl,7 7.9 71.0 14., 15.1 15.9 16.0 48,0 85 -19.0 -16.7 .11.7 9.4	
-I,' 4,0 19.9 14.4 IF'.' 16.5 19',', 49.0 8'.
-1 9 .7 -17.4 -11,8 -4.7	 .0,7 8.5 1'.' 11.4 11.' 16.' 14.3 
56.0 81 -17 .3
-14.4 9,9 -4.4 4,5 lfl.i. 15.0 77.0 21.3 23.9 24.0 
51,0 7#.
-1 9 ,3 -17.' -14.' _7,4 '.5 10.6 16.5 19.' 21,9 27.1 22.' 52.0 69,	 . 1 9 .5 -14.' -10.7 -6,6 '.' 11.4 14.7 17.0 20.6 27.9 29.9 53,0 61	 'j6.5 -14.1
-13.9 -7,7 1,9 11.9 97.0 19.0 20,5 01.fl 21.1 54.0 58	 . 11.9
-13.' -11,9 .7,0 7,0 16,4 79,7 29,7 31.8 31.9 31.72 55.0 55 -16.0
-17.7 -9.4 .3,'. 6.9 17.6 29.7 29.'. 37.4 39.0 37.2 56.0 49,	 -14.4 9.9 '4.9 .7.7 9.6 11.9 00.7 27.n 3'.'. 3'.6 32.9 57.0 37 -9.2
-1.6 5.9 12.1 18.7 2'.' 27.6 05.4 23.0 58.0 31 -71.6 -3.4 4.5 9.2 14,1 76.7 26.9 24,7 74,0 59.0 59.0 20 6,4
-4.71 74.4	 19,0 17.8 21.9 20.' 20.4 21.fl 23,' 62,0 17 .9,5
-9.' 4.0 26.1 27.6 27,'. 79.' 29,' 28,7 51.0 9	 11,7
.12,7 6.0 17.7 471.7 41.5 47,1 49,9 47,0 62.0 6	 -19,3
-19.0 10.0 70.5 13,0 10.4 17.7 12.7 
64.0 s	 -2.5
-11,0 7.1 7., 9,i 8.9 9.' 4.0 
64,0 7 -2.9
-1,0 9.9 9.' 9., 1.9 I.' 1.0 65.0 I	 -19.6
-11,5 
55.0 I	 19.4
-16.6 67.0 I	 -16,6
-14.4 68.0 1	 -19.5 Positive io wind fro, the toil	 (210').
-15.5 69.0 1	 -10.6 590ntive t	 wind fron. the hoed	 (30').
-10.6 711.0 1 0.3 91
26 
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH	 TABLE 2.10 
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28' 14 N 8O 36 W JAN. 1,1926 to NOV. Il, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ott 27km CAPE KENNEDY, 5 28 29' N 80 33' W NOV. 18, 1936 to DCC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, S 28 29' N BO 33' W JAN.	 1960 to DEC. 31, 196? 
FLORIDA ________ ________ _____________________________ __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 (DES)	 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
5FC 749 15.0 -14.9 -9.7 -7.6 6.6 .6.6 4.9 '0.2 *2.4 '3.l".3'6.9' 12.0 
4.0 744 17.0 -i6.9 -10.7 -42.6 -11.1 .7.6 •2.I '2.9'7.I'9.3 *44.5 '15•9'47.0 
2 . 0 749 19•2 i6.9 13.8 -11.6 -9.1 -5.2 0.S'M.S 'O.7'44.8 049.5 '7.9 '19.3 
3 . 0 749 19.0 -43.9 I4.7 -9.8 7.7 .3.9 *0.0 '5.8 040.6 '43.2 046.6 •9.9 '24.0 
4.0 794 14.Q -40.6 -0.7 7.0 .3. 3'l.l'7.2'4l.''15.5'l'.2'22.'4'23.0 
6.0 794 49.Q 16.9 12.l 9.7 7.I .3.2 '2.0 *8.7 *4'l.O *47.3.22.5 '26.9'20.0 
6 . 0 744 21.0 I5.9 -13.3 -9.9 -7.6 .3.3*2.9 '40.0 *46.1*23.5*23.8 .34.9 '35.0 
7.0 799 -10.0 13.7 -11.0 -0.5 .2.7 03.0 '42.6 '9.I '22.0 '26.2 036.9 '97.0 
8.0 799 20.2 49.9 -46.3 -42.6 8.2 -2.9 ''4.8 '45.2 •24.V'26.5 '34.2 *39.9 '50.0 
9.0 744 22.2 .49.4 -43.5 8.8 .2.6 '6.9 *47.8 *26.0 '33.0 *36.8 *55.9 *62.0 
40-0 744 23.0 2o.2 -46.3 -11.2 -3. 3 00.9'23.9*30.3'36.3 0 42.7 '5•' '64	 4J 
440 79 244.0 25.9 22.5 .16.5 -42.9 -4.4 09.4 '24.9 *33.9 092.0 *46.3 *49.9 '56.Q 
I20 799 32.0 -27.9 -22.4 .46.8 -13.1 -4.7 *9.5 '25.8 '35.2 '92.0 *96,5 052.9 '55.0 
43 . 0 794 34.4) -32.9 20.7 -46.3 -42.9 -4. 2'9.9'23.7'32 .9 '3 8.3' 9 1 .7 '50.9'52. 0 
150 799 29.0 29.9 19.5 -45.6 I4.l .3.4*8.3 049.9 '269'31.5 *33.8 *38.9 "42.0 
45 . 0 744 24.0 73.9 l9.5 121 9.4 -2. S *6_5*ió.0*20,8*29_Q*2t_7*33_9*35_0 
6 . 0 794 2I.0 20.913.29.66.9 .2.5 '9.4 'u.S '46.2'49.5'2Z.3*33.9 '34.0 
170 749 19.0 t.9 6.9 -5.7 -2.6 *4.9 *7.7 'jZ.I'IS.l *49.2 '29.4 '33.0 
18 • O 744 I00 .9.9 7.9 6.0 5.7 .3.3 5.44 ''4.2 *8.3'44.S '45.2 '23•9 '33. 
49.0 749 10.0 8.9 .7.4 -6.4 .3.9 0.8 *2.4 .5.6 .0.4) *40.7 .20.9 .29.0 
20 . 0 144 413.0 8.5 -7.6 6.5 .9.6 4.4 *3.9 *9.2 *5.8*7.8 *49.9 '20.0 
24-0 749 13.0 44.9 9.3 -0.i 7.2 .5.04.8*D.5*7.9*9.5'6.8*43.9* 9.0 
220 799 12.0 9.0 -0.9 7.3 -5.9 2.3 '0.0 '2'4 03.8'9.9 '7.9 '44.0 
23 . 0 794 I3.0 12.9 10.9 .9.5 7.9 -5.72.3-0.002-3'3.7'S.I*6.9'8.3 
29.0 744 12.0 41.9 -9.8 .9.0 7.0 .5.7 2.3*0.0*2.7*9.2'6.4,0.9*l0.O 
25 . 0 794 Il.0 99 .o.4 7.7 -5.8 -2.3 '3.7*3.4 '9.2 '5.9 *8.9'II.Q 
26.0 799 43.0 14.2 -9.7 8.6 .6.0 -4.9 *4.5 *9.4 09.9 '5.7 *6.9 *40.0 
27 . 0 749 13•0 Il.5 -9.8 0.6 .6.0 -4.8 '2.4 '5.0 '6.9'7.6 *9.9 '42.0 
244.0 74 19.0 -10.' 9.t ."9. 0.5 5.9 9.! 19.2 it.! It.', 11.7 
29.0 92 10.6 .9.7 .99 .5•fl 97 47 9.5 11.0 11.0 11.6 00.7 
30.0 04 -7.0 6.14 .44•7 t5 7.7 11.6 15.! 17.2 19.0 10.0 
31.0 09 -9.5 -9.7 -7.7 .70 '.5 9.! 14.9 16.! 29.! 29.9 29.9 
30.0 90
-1'.5 -7.9 -6.7 -1.9 4.! jO_I 47.2 15.9 22.! 27.9 23.t 
33.0 90 -1 , _I -7.0 -5.0 -0.7 4.9 19.0 15.5 17., 25.! 25.9 25.9 
36.0 90 .9.44 5.5 .1.7 4•4 11.9 144.9 1?., 10.1 20.0 20.3 
35.0 90 . j9.9 .19.9 9.5 -74.2 74.9 12.', 47.9 09.0 29.! 29.5 29.', 
36.0 90 -1 5 .2 -11.' -9.5 .7.2 4.9 1,_I 15.7 16.0 20.! 20.0 21.0 
37.0 90 -15.2 .00.9 .0.9 -'9•2 4.5 11.0 16.0 10,0 19. 20.0 23.74 
38.0 9* -16.9 9.9 .7.9 .6.7 '4.5 10.9 29.6 27.0 22.'. 27.9 23.0 
39.0 96 -7.6 .4.4 -9.74 .1.! 5.5 19_I 25.' 06.0 30.9 31.44 31.5 
'40.0 96 .9.4
-5.' -2.9 0.0 0.! 29.9 97.7 30.' 35.! 36.0 34.1 
461.0 94 -6.7 .44.4 -74.5 1.5 9.' 29.9 29.2 32.'. 34.1 35.0 35.1 
42.0 97 .9.7 -9.9 -44', 7.. 19.4 2.' 30.4 31.o 30.fl 30.7 39,9 
45.0 97 .9.9 .8.0 -74.6 3.1 1'.! 29.4 32.' 39.'. 41.fl 47.1 '42.7 
44.0 94 1'.2 .44 -0. 7.6 14.2 25.7 35.4 40.0 45.1 44,9 46.' 
'45.0 97 -10.2 .5.0 -74.4 30 15.7 27.7 440.4 444.0 47_fl 47.0 479 
46.0 97 . 5445 .70 -0.7 4.5 17.9 31.6 39.4 '41.0 49.! 50.0 50,0 
'47.0 94 95 .7•0 17 44. 19.0 31.0 40.7 41.2 5.1 5.0 53.! 
'48.0 09 .0.7 -0.7 0.7 9.' 19.9 32.0 42.2 41.0 57.! 59.0 55.1 
'49.0 0', .1.4 0.0 1.7 6.7 2'.' 37.4 445.7 514.0 6.9 67.0 - 69.2 
50.0 54 .1.9 -0.c 7.4 9.I 27.9 '40.2 447.0 57.1 65.! 54.5 66.6 
51.0 70
-'.2 20 '.7 7•° 2!.' 30.5 '49.1 50.! 59.0 50.1 60.40 
52.0 71 .2•44 3.9 9.9 20.5 4.t 51.7 62.2 60.' 59.7 69.9 
55.0 70 -'.7 1.4 3.5 0.9 25.' 41.6 51.4 53.0 67.9 59.0 62.9 
544.14 67 -1.5 6.0 5.' 1!.' 27.5 441.0 59.9 5S. 50_S 59.0 60.9 
55.0 57 .9.7 1.1 5.9 10.9 21.7 37.0 574.! 51., 51.6 5'.O 62.7 
56.0 49 .1.0 .0.0 0.4 0.' 2'.O 37.44 50.4, 51.0 55.4 57.0 57.1 
57.0 40 .5.9 0.0 9.7 21.0 372 oq.n 56_I 56.', 56.9 56.9 
58.0 34
-1 9 .4 -6.7 10.! 20.0 34,6 55.3 54., 56.', 5',.' 57.0 
59.0 27 11.2 2.4 it.! 20.9 30,7 49.7 50.s 50.0 51.0 50.9 
644.0 27 . 10.5 30 10.' 21.0 37.0 52.9 50.. 54.0 59.0 55.2 
61.0 14 19.0 14.4 21_fl 30.9 59.7 59.0 50.4 69.! 59.' 
62.0 4 15.1 20.9 39_4 99.9 39.0 39.! 39.! 39.! 
65.0 7 1,_i 1.fl 4453 44.0 '46., 46.7 44.9 445•9-
64.0 4 16.9 15.9 
64.0 1 27.0 27.0 
6o.0 I 17.3 17.7 
67.0 I 10.2 po,id7e j . ,th4) from the 114401 (2110'). 10.2 
644.0 I 1.1 OOeg,ttvc 140 wind from the heed (30'). 3.3 
69.0 1 6.2 6.2 




HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 2.11 
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
sEmAL I0MPI.ETED 07027km PATRICK	 AFS, 7 28' 4 N 00' 36W JAN. I, 1956 to NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL cOMPLETED Ole 27km CAPE KENNEDY, 5 28' 29 N 60' 33' W NOV. IS,	 936 to DEC. 31. 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 kos op CAPE KENNEDY, 5 28'29' N 60' 33 W JAN. mso to DEC. 31, 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTROOYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 (DEG) 0.135	 1.000	 2.260	 2.000 15.900	 50.000 84.100 98.000 97.720 89.000 09.868 SPEED (DES) 
sOC 720 --o 7.5 .6.7 -5.8 -3.8 -O.800.9*2.103.I'3.0*7.5'8.3 
1.0 72(1 -22.0 .14,3 -(2.8 -10.1 .0.7 -0.9 .9.1 *.3 .11.3 .13,9 .22.0 '23.0 
2 . 0 720 2I.0 -14.2 -11.1 9.5 -9.6 0.2 *5,5 0I08 *13.9 *17.7 *29.0 '30.0 
3.0 120 20.0 -9.9 -8.3 -6.8 .3.7 .0.3 .7.3 .13.9 .16,0 .18.9 .28.0 .29.0 
( . 0 720 -19.0 -11.1 -9.8 .7.3 -2.9 '1.9 08.9 *19.8 019.5 *23.9 *20.0 '29.0 
6.0 720 -15.0 I2.3 -10.1 -6.9 -3.0 *2.6 011.1 0I7.'4'23.l'25.9 .36.0 '36.0 
6.0 720 18.0 '(2.7 .10.3 7,2 -2.6 *3.6'I9.5'ZI.2'26.S •29.9'35.5'36.0 
7.0 720 14.0 I9.3 -11.3 0.5 -2.1 '4.9 0(6. 2*29.6*29.8 035.9 +90.O'MI.0 
0 . 0 720 23.0 16.6 -13.8 9.0 .2.4 6.2 I7.9'29.9 +39.5 '91.0 050.0 051.0 
9 , 0 720 28.0 -19.6 -16.3 .11.9 .2. I'O.I 021.9'32,5'39.7083.8 '71.0 ''2.0 
0 . 0 720 39.1j -24.3 (9.3 -(2.6 -3.0'9,8'23.7+30.l'99,5'9V,9079,0075,0 
ll'O 720 35.0 29.5 -20.7 -13.5 2'9	 *10.8 28.3 '90.3 '51.2 050.8 +81.0 '02.0 
12.0 720 30.0 -25.9 -20.4 -13.7 .2.9	 011. 9 *78.1 *42.0 '52.5 *61.7 •86'O '07.Q 
13.0 120 32.0 20.0	 -17.3 -12.5 -0.9	 '11.0 *76.9 '38.6'86.5 056.8 '89.5'85.0 
14 . 0 720 26.0 -21.7 -13.1 0.0 ..4	 '(0.5 +79.l'33.7'91.O 095.0 '71.0 072.0 
16 . 0 120 J1.Q -17.7 -I 0.8 6.7 -0.2 *9,6 020.3 27'9'3I.5 035.9 *3.a 068.0 
16 . 0 22U 20'U -12.7 -0.3 .5.7 .0'9'7.l*(6.6'22.9'26.7*30.'*''49.O'MS.0 
17.0 720 16.0 I2.3 -8.1 5.0 -0' 2 '5.0 0(2.2 '17.7 '20.0 *23.8 '41.0 '92.0 
8 . 0 120 13.0 9.9 -8.1 5.2 .1.1 02.0 *8.6 03.5 *15.3 *10.2 '29.0 '25.0 
19 , 0 120 -9.0 7.96.65.8-l'7'(.9'5.8I0.S'I2.9'I5.7018.6' l°'a 
20 . 0 720 8.Q 6.8 -5.8 9.7 -2. I'O.'l '9.5 *0.6 '11.3 013.2 •20.U'Zl.S 
21 . 0 720 II'D -2.0 -6.2 -9.6 .7. 3'o.3'4.2'0.l •lX.I' 19.9 '22.0 '23.0 
22'S 720 12'O 7.7-6.95.I-2.6'0.5'9.6'7.8'II.6'l'I.7022.5'23.0 
23.0 720 12.0 8.9	 -6.5 -5.2 .7.3 0j,( *5,5 08,6011,1 *13.9 *20.0 021.0 
24.0 720 -(9 . 0 '8.9 -7.0 5.I -2.U'I.9'6.S'10.0'Il.9'13.2-' 7.0 '18.0 
25 . 0 720 19'U -9.6	 -0.1 6.9 -2'0'300'7'7'II.0 '12.6'19.9023'0'2'4.0 
26 . 0 720 13.0 I 0.3 .1.0 6.0 'I'? *3.909.0 'I2'2'13.9'15.7'17.O'l0.0 
27 . 0 72o 1°'O '11.7 8. I 9.'D'''4.M'l0.9' I3' 3 '15.3*1'.2 '200 *21.0 
28.6 90 -5,1 -11.5 -1.8 1.0 4.0 13.' 79.1 20.0 7.1.7 21.6 23.!, 
29.6 90 -7,1 -3.9 -7.' 3,' 10.9 16.0 21.0 2'.' 24.' 25.4 25.5 
30.6 90 .0.2 -3,0 .0.3 8.1 17,9 10,8 710.1 26.. 27.7 24.9 29.7 
31.0 91 -1'.7 2,0 -7.5 5.7 19.9 18,4 24.' 26.6 27.7 27.8 27.8 
32.0 91 -9.6 -2.0 9,5 .2 j5,8 25.6 26.4 27.0 29.' 29.7 29.3 
330 92 .95 50 2.1 9,8 15.3 74.7 29.' 20.o 35.7 36,1 35.3 
36,0 92 -19.1 -5.' 3,9 9,6 17.5 24.8 39.9 07.0 37.7 37.5 31,8, 
33.0 9 .0,9 2.' 2.6 7.9 19.0 29.10 30.8 07.0 36.9 39.8 39,5 
36.11 90 -0.9 -6,0 0,5 0,11 17,7 0f,.0 31.1 36,0 91.1 61.3 00.8 
37.0 91 -11.11 -7.' 3,5 jO,4 19.!. 20.0 34.5 30.0 57.1 09.5 48,5	 - 
38.0 95 -1'.2 .3,4 2,5 ,0 27.9 32.7 39.1 115.0 53.0 53,0 53,0 
39.0 9 -5.6 5,4 2.7 17.' 22.9 36,0 '81.' 59., 55.0 55.5 54.7 
58,2 99 -5.18 0.7 3.7 13.' 25.1 07.6 54.1* 50.1 55.0 55.5 55.5 
81.0 93 -1.6 -1.3 3.7 10.0 25.4 '80.0 59.18 51.0 59.1 54.7 56.9 
50.0 91 -8.6 I.' 5.9 18.18 29,8 52,0 53.4 55.0 57.6 55.7 58.0 
83,0 97 3,9 9.5 5.4 17.8 31,2 511,1* 57.5 59,, 510.1 68.6 610.8. 
54.0 98 7.1 9.5 10.5 27.2 34.0 51,0 53.6 71.0 73.0 73.3 73.8 
55.0 07 1.2 2.' 17.4 22.' 38,9 54,7 718.7 00.0 90,0 91.1 07.3 
56.0 84 .0.7 6.0 19.3 26.2 50.5 6fl.8 90.7 06.n 08.0 99.0 89,2 
67.0 05 -'.2 17.8 20.2 30,1 58.3 63.9 85.11 90.1 91,7 91,!, 91.7 
98.11 0. -'.6 70 23.18 32.' 57.0 64.5 70.0 011.6 05.0 98,9 99,9 
59.0 05 -7.3 12.7 24.4 32.7 50.5 68,9 78.0 80., 96.7 98.7 95,9 
50.0 04 -0.1 16.8 22.2 31,' 57.0 70.3 90.8 08., 56.' 97.0 07.2 
51.0 17 7.7 19.8 20.9 37, 80.2 60.0 00.5 81., 06.' 56.0 06.0 
52.0 74 0,3 18,' 23.18 29.8 57.9 64.5 75.1 02.0 86.9 89.8 89.2 
53.0 To -p.1 12.4 19.5 30.1 57.0 67.8 50.1 01.. 89.' 89,0, 89.6 
54.0 67 -'.7 10.4 10,1 26.7 50.5 50,9 79.0 89.9 97.5 99.1 95.0 
5.0 57 -3.6 5.' 0.4 27,6 53,2 67.7 74.1* 17., 09.5 85.1 85,5 
56.0 57 -1.3 7.7 11.5 27,7 81,5 67.7 70.' 73.o 80.5 80.0 00.9 
57.0 os 1.5 9.0 15,1 30.7 50.5 65,5 68.0 73,, 03.'. 83.7 83.9 
58.0 39 0,9 19.9 30,0 53.3 64,0 50.4 79., 79.9 79.2 70,3 
59.0 20 4,1 20.5 39,3 57,5 69.8 91.4 03.,. 05.9 86.7 06.7 
611.0 21 10,6 20.1 018.3 54.9 65,8 75.0 04.s 86.7 56.9 05.8 
61,0 14 j7.3 30,9 56,0	 - 69,5 02.7 02.0 83.0 81.1 00.7 
62.0 15 27.0 29.8 '81,0 77.5 02.' 02.9 82.7 95.9 02.9 
63.0 11 11.6 10.7 30,5 55,1 71.5 77.o 77.7 77.0 77.0 
64,0 1 15.6 19,1 20.5 60.0 59.7 50.9 70.0 70,7 70.0 
63,0 0, 24.9 35,0 69.1 59.3 60,, 59,0 50.1 69.3 
610.0 10 08.8 29.9 54.3 55.7 56,' 56.0 56.0 55.9 
67.0 4 0t1	 I	 d	 7	 1	 . 004	
11 O0 
1	 210' 29.0 05.' 35.5 35. 35.1 35.7 35,7 58.0 4 -1.5 Ne ot ' II 4 0 17.9 60.' 51.4 57.9 51.5 51.5 51.6 59,0 3 -21.1 0 	 . 11.5 50.4 61.0 57.1 61.' 61.' 51.2 
10.0 2 '34,1
-
.36,fl 98,4 94,5 08,, 44,5 98,5 84.4
Ii
28 
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE 2.12 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA (.ATITUDE LONGITUDE RANGE (m.tul)
EASTERN TEST RANGE 
SERIAL	 MPtETED 0 to 27 4,, PATRICK	 AFB, 7 28' 14' N 80' 36' W JAN. 1,956 to NOV. IT, 956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COIIPI.ETED 080 27 So, CAPE KENNEDY, 5 28' 28' N 80' 33' W NOV. 8, 936 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 So. op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. 960 to DEC. 31, 1967 
FLORIDA ________ _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) eBS SPEED	 bEG)	 0.135 1.000	 2.280	 5.000 15.900 50.000 64.100 95.000 97. 720 99.000 99.865 SPEED (DES) 
SFC 744 -8.0 -7.9 '7,3 -6.6 -8.2 .2.8 -0.0 00.9 .2.7 04,3
05.7 06.8 07.0 
'O 744 16.0 '13.1 -10.8 8.9 .5.2 'O.I °5.7 *9.8 012.0 014.8 010.9025.0 
2.0 749 '18.0 _14.9_l0.3_t.5_6,72.701_607,9*12.3010015022.9020.0 
3 . 0 749 '28.2 -13.9 10.3 -6.9 -5.3 .1.6 03.0 00.7 °I5'4 058.4 022.1 028.9 °29.D 
4.0 794 24.0 .I4.9_Io.6_7.t_9.5_0.90S.00I2.t0l8_202I.7027I032_993M0 
5.0 P99 21.0 .19.9I1.l't.00.9 .0.3 06.7 015.8 022.4026.5033.5 039.9 °91-0 
6 . 0 749 26.0 .2l.,Il.3_t.2'4.6*0.00t.50l0.6029.8030.2035.b049.9'990 
7.0 749 -26.0 21.9.Il.7t.3'409 .1.0	 , I0.5 020.8 *78.8 036.0 040.5 049.9057.0 
0 . 0 744 27.0 2 l.9.I3.58.7.5_301.8812.3023.8*34.9°.5047.2 059.9 °66.0 
,.0 749 '35.0 29.9 'IS'S '11.0 7,5 01.7	 '14.1 028.0 039.8 047,9 062.7 °61.9 063.0 
10 , 0 749 32.0 6.9 '17.6 -1 3 . 0 _0.4 '2.1	 0j5.4 *32.4 044.2 099,3 054.6 '89.9 °75.a 
11'O 794 25.0 21.9 16.2 I9	 3 -8.6 02.4	 016.8 035.1 045.9 052.0 081.5 '68.9 089.0 
12'O 711 27.0 1'.9 '16.5 -I 3 . 0 7.3 02.3	 018.6 036.4 049.9 057. 060.8 069.9 '7I' 
53 . 0 744 '56.0 .7.9 19.S •'IO.O -3.6 04.0	 .18.5 036.5 040.4 055.2 060.5 '9.9 073.0 
9 . 0 749 20'O '4.9 9.7 5.0 .0. .5.9'17.9'32.6°03.25U.5'55'5°62.9"4'0 
55.0 704 17.0 'iS. 96.73,I_O,905.b016.2028.5036.2*41,8098.5059.7055_0 
6.0 744 13.0 6.5 3.6 0.6 .9.6	 014_i °24.i °31.2 °36.0 090.7 045.9 051.Q 
17.0 744 -17.0 .54.7 -7.8 .5.8 '2.5 .3.4	 .55.2 .19.6 .26.9 .31.0 .34'S .40.9 o97. 
8.0 799 '50.0 .7. 7	 -9.8 2.0 01.2 07.8 *i6,Q 2I.3 024.8 028.5 032.9 039.0 
19 . 0 799 8.0 '7,3 .6.9 .3.1 -0.2 '4.8 011.0 *17.7 020.3 022.5 '28.7 •24.o 
20 . 0 744 '11 . 0 -9.''6.44.72.' .5.7 *3.5 '7-a l'4.5°l7'9°ii'25'270 
25'O 744 10.0 _9.9_6.3.S.I_3.5i.002.4*8.i0l2.70i6.5020050259*30_9 
22 . 0 744 '9.0 _8.9_6.35.59.i_0,92,907,60Il,7019.30I6080229029_0 
23.0 749 13.0 -9.96.75.74.4 ..9 03.2 08.4 *11.0 014.8 016.7 *20.9 022.0 
24 . 0 704 10.0 .9,9-7.6-6.3-3.9 0'S '4.3 09.8 013.8
*s_9 074.9 027.0 
25 . 0 741 '22.2 .9.9 -8.8	 .6.6 '4.2 .0.0 °5.3 '11.3 056.0 018.3 020.5 °24.4 •25.0 
26Q 749 13.0 _i2.9_9.6_6_63.6_0.l06_0*I2.0*l7.50l9.5023b025_9027U 
27.0 799 18.0 16.9 9.2	 .7.6 .3.4 .0.0 .7.3 .19-I *i,7 .21.6 .23.5 .26.9 .27.0 
28.1 132 -15.1 9.7	 ..7 -3.7 -0.5 0,7 17.7 21.8 00.9 23.3 25.0 26.0 
29.0 138 -15.7 -6,3	 -5.7 .4,3 '.7 15.' 19.9 20.7 23.' 25.7 27.1 27.4 
30.0 138 -13.6 -6.3	 -8,8 -1,° 2,8 13.1 29.7 23.5 20,8 30.0 3., 32.0 
31.0 140 .10,0 '9.3	 -I .0 0.0 8,t 13.5 28.1 27.3 28.. 39.4 '43.9 '85.3 
32.0 1St -0.2 5.6	 ..0 0.0 5.3 17.5 23.6 30.4 39.9 '_.c 44.9 89.5 
35.0 149 -9.0 -7.3	 '(.0 -9.4 8.4 29.9 26.7 344.0 39.8 444.4 53,7 53,8 
38.0 1441 'il-i -7.6	 .3,0 -5.3 44.5 21118 27.0 36.5 44,0 46.8 58,0 50.9 
35.0 1148 -17.2 -10,6	 44,4 '9,3 28 19.6 20.0 441.4 40,8 45,0 '47.0 67.9 
36.0 141 1t.2 .7.6	 8.9 .7.9 2.7 20.4 20.3 39.4 45.8 55.4 56.3 56.0 
37.0 1141 -3.3 -7.4 .4.4 t . 25.9 30,7 40.7 '46.0 47,0 66.8 66.0 
38.0 1441 -14.1 -13.3	 .7,0 .4.0 1.' 2'.5 30.4 30.0 5.. 55.6 67.4 63.4 
39.0 140 -19.5 -13.6	 4,0 2.0 2.9 24.3 34.7 43.0 47.o 50.8 54.0 54.5 
80.0 147 -26.9 -17.5	 .74 -4.3 3.5 23.5 37.1 41.' 40.0 52.4 53.5 53.4 
40.0 162 -20.7 .10.3	 .6.0 -0.7 4.' 25.7 36.3 '40.0 49.4 59.4 55.0 54.1 
'42.0 1411 -33.7 -29.3	 -4.° -5.0 3.7 23.5 37,9 44.5 '46.' 50.4 53.4 53.' 
43.0 130 -31.1 .29.6	 .9.4 .2,8 0,7 25.3 30.7 147.fl 47,0 40.4 50.4 57,0 
144.0 140 -20.6 -22.3	 .8,9 -4.91 3.4 20.7 37.4 46.3 49.8 55.4 57,8 59,0 
'45.0 1344 -25.1 -10.6	 -7.0 -4.0 4,0 20.0 30.8 '46.4 49.s 50,3 43.7 53.2 
46.0 137 -19.9 -13.6	 -9.0 "5.6 4.9 20.8 40.4 47.' 40.4 52.4 57.1 57.3 
'47.0 1344 -13.0 .05.4	 -12.4 -7.0 4.5 23,0 45.9 50. 55.8 50.4 45.5 65.9, 
'48.0 133 -27.8 -17.3	 .5.0 1.3 8. 24.5 444.' 52.7 St., 53,4 67.0 67.7 
49.11 130 -2'.3 -144.7	 -10.' -1.3 4.9 24.0 444.4 56.44 63.0 54.7 67.5 67.3 
58.0 127 -25.8 -17.7	 -14,9 '1.7 5,1 21.0 48.94, 59.7 53., 66,7 67.8 64.4 
51.0 122 -29.4 -19.'	 -13.'	 -6.0 6.1 25.3 '45.3 59.0- 60.6 54,8 644.1 69.5 
52.0 116 '33.6 -19.0	 -15.'	 -5. 5.1 2'.' 45.4 57.4 67.4 59,0 72,9 70.3 
55.0 110 .36.9 .29.0 .16.6	 .10.7 2,7 29.7 '45.5 60.5 69.0 71.0 89.' 85.8 
54.0 102 '2'.6 -20,7	 -1?.'	 .194,0 3.' 21.5 411.9 59.0 79,, 74,94 84.7 04.9 
5.0 92 -26.5 .15.0	 -12.4 2,3 21.0 48,1 63.8 74.0 77., 77.4 77,7 
56.0 RI -24.6- -19.'	 '5.9 3.' 10,5 40.4 72.9 77., 95.5 93.5 99,_S 
57.0 67 -20.6 -15.5	 -13.4 9.9 19.0 50.7 59.9 75.' 75,0 14.7 76.' 
56.0 51 -20.8 -18.9	 .17.14 4.0 14, 44,0 75.5 76.0 77.94 77.3 77,4 
50.0 30 -23.6 .27.9 I.' 15.4 39,8 75.' 98., 46.7 95.9 95,2 
60.0' 22 -35.2 .20,0 .55 10.7 36.5 93.8 809.4 909.' 900.4 009.0 
61.0 15 .34.8 0,4 15,3 '44.4 99.5 90., 900.1 104.5 900.3 
62.0 jO_S 17.5 10_S 32.7 '14.' iii.' lii.' 155.4 910.4 
65.0 2 23.1 23.0 32.5 33.7 09,, 33.0 33,8 33,4 
64.0 I 34.6 - 34,5 
P0,01040 1. wOod from rho tOil (210'). 
Negative 1* wOod from the hood (30').
29
HEAD AND TAIL WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE 2.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED Ole 276,,, PATRICK AFB, 7 28'14' N 60' 56W JAN. I, 1936 to NOV. Il, 1936 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 8 28'29' N 80' 33' W NOV. 18,	 956 lo DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 26 km op CAPE KENNEDY, D 26'29'N 80'33' W dAN. 960 80 DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KNI RBS SPEED	 (DEG)	 O.I3D 1.000	 2.280	 5.000 (5.900	 30.000 84.100 93.000	 97.720 99.000 99.86D SPEED bEG) 
SEC 8786 18.0 .73.0 
1.0 6766 2I.0 '17.2 -12.3 -10.2 6.0 .4.2 .0.1 .5.3 .9.9 .12.8 .16.9 .23.3 .30.0 
2*0 8766 -21.0 16.7 11.2 -8.9 '4.1 -3. I*0.7*6.S*II.8*lS.8*l'.l*25.8'32.0 
3 . 0 8766 28'O -17' 410 .47' 9 5' 9 "2.7'I.308.0*I9.5*16.2*2Z.I*28.7*40.O 
900 6766 '24.0 I6,0lO,4'8,I5'8 -2. 9 0 2.0 *9.7 I7'0'21.2 *25.2 ,34.2 ''42.0 
5.0 8766 24.0 '17.1 -10.9 -8.1 '6.6 2.9 02.5 *11.9 'tv'' '24.7 '29.4 '39'3'99.l 
8'O 8766 -27.0 '68.7 '11.4 '9,0 6.S -2.8 *3.2 I9 '23.6 '28.0 *33.2 *49.5*58,0 
-7.0 8786 '28.0 '20.2 '13.0 -9.8 '7.1 -2.6 *3,t'16.6 026.2 '32.8 '38.6 *99.7 '66.0 
6 . 0 8766 '30.2 21.S l'l.7 '70.9 t.2 -3. 38.7'I8.8030.036.7*'3.0057.568.0 
9• o 8766 '35.1 -23.é'16.4-12.7'9.S -4.0 *5.6*2I.5*33.8*41.2*97.9*62.0 '76. 
I0'l 8786 -38.0 '29.0 -19.1 '18,1 -11.3 .4.9 6.9'21.9 *37.7 *49,8 '00.9 *67.5 '81.0 
11 . 0 8766 ' 97. 8 '31.8 '21.6 -16.6 -12.9 -5.7 '7,z *26.7 *90.6 '98.5 .55.8 73'0'9ó.0 
12'O 6768 45.Q '33.3 '23.3 '18.9 '14.9 .6.5 08.7 0j9.5 *42.2 SX.2 *07.8 *73.5 
I3'O 8746 '90.0 '33.7 '24.2 '79.2 '64.9 '6'U'O.7*27.9*4O.3'97.S*S.1,'l*7U.0087.0 
19 . 0 6766 - 3 9 .0 '31.0 '22.4 -78.9 -13.9 -6.0 *7,9 24.9 *36.3 '92.5 *48.8 59'3'72'0 
8'o 8766 '36 . 0 24.7 -18.6 '15.2 lI' _5. 9'6.3*2I.6*31.135.9*41.o*5l.7064.0 
16'O 8768 '22,0 pfl.I"14.8 '17.5 '9.8 -5.2 4.2 '18.2 *26.M'31.8 '31.8 *43.8 *82.0 
17 , 0 8766 25.0 -16.8 '12.5 '70_5 '6.8 -5.0 '2.O'19.'4 zi'5 '25.9 '29.9 *38.5'99.7 
16 . 0 6786 '21 . 0 lS,21I'19'79'3 -S'3 0.3 10'I *18,9 '20.5 *2'I,3 31.0 35.Q 
l 9 'O 876, '22 . 0 '1 'l'O'II'4 '10.0 91 -5'' 0.S'6.6'I2.3'16.2'I'.920.0'36.0 
20 . 0 8766 '20.0 '1 4.7 '12.0 .70.8 '9.4 -6.7 '7.3 *9.3 *9.3'12.6*I6,0*22,0 . '32.0 
21 . 0 8786 2'l.O '15.9 '12,0 '11.2 '9,0 -7.2-2.1 *2.9 *7.9I0.l'13.4 *21.2 '30.0 
22 . 0 8766 '2 7. 0 'I 8.8'I3.3 '12.0 .10.6 -7.6 '2.8 .2.5 *6.8 *9.0*12.5 2l'3 03.1,0 
23 . 0 6768 '23.0 '16.1 '11.3 -12.8 -11.3 -6.3 2.9'2.S *6.9 '9.7 *63.0 '20.0 32'0 
29 . 0 6766 -23 . 0 l9'o'I'4'6'I3'3'lI' 0 -8.8 -3. l'3 . l'7 . 7 I0.O'13'3 '79.6 '32.0 
25'O 8766 '15 . 0 '18.5 'IS'S 19'O '12.5 '9') '3.2 '3.9 89.O'lI.S'l9.6'2I.o *29.0 
26 . 0 8766 '23 . 0 '18.9 '16'1 '11.7 '12.8 9.6 '3.0 *9.5 IO'3 13.5 876.8 * 2 4,2 *36.0 
27'O 8786 '2 9. 0 '71.3 '17.0 -IS'S -13.7 '10.2 '2.8 *S.20I1.S*I6.2*18_9*27_0 35'o 
28.6 1099 -20.1
-19,7 -17.7 -15.' -16.9 '10.4 9.° ,3 15.5 14.' 21.8 25.7 25.0 
29.0 0026 -24.0 02.7 -17., -1,7 '13,0 -19,1 .9.5 19.8 17.1 20,6. 22.5 25.9 27.8 
38.0 12461, -21.2 -01.' -17.1 -14,5 -13,8 -1fl. -9.' 1'.' 29.0 23., 25.9 90.7 32.9 
30.0 1257 33.2 .20,3 -17.0 -16.' -13.7 -9.9 9.9 15.1 22.7 24., 27.7 30.3 '83.3 
32.0 7276 ' 73,64
-2?.' -10.0 -18.' -14.1 .8,5 1.' 14.1 21.7 24.' 74.0 4.1 44.9 
33.0 t299 '29-s -29.2 -08,? -16.7 -10.9 -10.0 9,6 15,9 2.5.0 28., 32.0 48.1 53,3 
38.0 1317, -31.7 -30.2 -29.7 -17.1 -14.4 jfl, '1.4 15.4 25.' 20., 39.4 94. 59.0 
35.0 73361 '37.5 -27,7 -21.7 -19.1 -16.4 -11,8 0,7 15,9 27,' 37,, 37,0 .5, 47,7 
30,0 7333 '35.4 -33,2 -01.9 -19.' -15.4 'ii.' 0.16 15.8 24.' 30,9 37,5 57,7 55,7 
31.0 5339 '3.9.68 -31.2 -23.4 -29.4 -17.9 j?,3 9.0 17,8 27.7 35.0 39.9 47,7 68.8 
39.0 0381, '32,3 -24,5 -21.9 .18.4 -57,7, 9.2 19,9 2.1.7 34,, 74,0 35.' 63.9 
39.0 5355 36.2
-29.9 -24,8 -22.4 .18,0 -j1, 9.7 29.7 31.5 37., 4,8 53. 58.7 
42,0 1357 -3'.3 .35,5 -27.0 -23.7 -20.4 '74,7 0.5 20.0 33,8 39,o 43,' 53,7 55,5 
41.0 1357 -47.1 -38.5 -29,0 -05.1 -27.' -75,4 1.0 02.7 36.4 49.8 47.4 54.2 60.0 
'82.2 5349 '48,2 -34,2 -24.1 -25,5 .22.0 -1.° 7.5 29.1 .34.7 47,, 44.0 57.4 61.4 
43.0 7039 '34.5 .28.0 27.7 '24.1 -17,' 7,8 26,8 39.5 47., 58,5 53,7 64.4 
84.0 1322 '35,9 35,8 -27.7 '24,4 -17.0 7.1 24,1 47fl 48.. 55.4 12.4 73.4 
45.11 5305 .40,7 -40.7 -37.9 27.0 -26.0 -16.2 0.9 20.5 47,5 40., 58.9 739,5 81.9 
46.0 7297 .30.9 -39.7 -37,' -27.7 -23.5 7,,9 4,5 39, 46,7' 57.0 55.1 94.1 89.2 
47.0 7264 '42.4 -40.3 35,0 -29.' -23.4 -15,' 5.0 31.2 47.7 56.. 68.4 90.3 95.7 
48.0 5239 4fl.4 -34,9 -37,0 -29.5 -24,4 '15,0 5,0 30,1 49.8 58,9 69.5 98.7 88,8 
49.2 1214 -80.5 .46,8 -34.7 -30,1 -28.0 -15,7 5,7 31,5 50.0 52.0 69,0 45.4 98.9 
50.0. 117.1 '54,1 -45,4 -04.0	 -29.7 -24.3 -15,' 5,5 39.1 51.7 67.1 72,1 84,6 87.2 
51.5 1131 '16 7 .2 -31,0	 -2°.' -05,9 '15,' 5,5 33,9 52.4 57,. 56,8 87.8 86.9 
52.0 7071 -6 7 .1 -58.6 -35.1 _39,n -25.1 -15.4 7,9 39, 51.0 66.0 67.5 57,5 89.2 
53.0 lull .57,9 -52.4 .34,0 -32.9 '26.5 "15,' 7.4 34,1' 52.1 63., 69,0 47.8, 99.6, 
54.2 928 '56,0 -52.' -05.9	 .37,8 -27.4 16'.S 7.8 36.' 52.' 64.0 72.0 89.7 99,7 
55,0 .5180	 . 367.3 -35.0 -31,7 -27.5 -17.0	 . . - 7,7 30,5 5.1.68 55.6. 73,4 77.0 85.2 
56.0 753 '184.7 '48,7 -37.'	 -34.' -29.0 77,5 7.61 35,5 54,4 58,0 73,5 91.0 95,9 
51.0 8511 -48.6 -41.4	 -34,4 -29.2 -17.4 5,4 37.7 57.7 6f., 72.7, 97.1 97,7, 
58,0 515 '47.0 -39,*	 -36.6 -31,1 09.0 7.61. 35.6 54.4 67., 71,0 90.2 97,0 
59,0 393 6?.1 -42,1	 -34,1 -29.7 -19.7 7,7 38,4 57.7 54.. 75.7 94.5 95.2 
60.0 273 -61,2 -42.'	 .39,4 -37.7 '29.7 7. 37,8 57,4 65.8 83.9 09.S 1018.3 
60.0 .186 Th1.5 '44.7	 -35.7 -35.S_..s2.9 ......5.0 42.7 59.5 67.0 82,6' 700.0 700.3 
62.0 124 '44 .2 ..50,#	 -50,0 '36,6 -24.7 9.fl 30,9 59.9 78., 52.' 111.7 111.9 
63,2 74 -70.9 . -62,' ,57,,2 761,8 73,0 409 59.9 77, 57,1 81.0 83,0 
54.0 40 -59.4 -47,5 j*,2 4,0 39,7 5fl.4 65,, 59,5 70.61 70.1 
65.0 39 -57.1 '39.1 .23.0	 .4.0 37. 54.7 54.9 58.8 69.7 69.1 
65,0 29 '45 ,1 41,f, j*,4	 '0.5 384 51.6, 56' 565 56,0 56.9 
61.0 .	 2s -8 7 ,4- ?oSitrve . L* *i,d - C.., 01.9	 210	 -49.7 --28.0 7.5 24.0 42,8 73,, 73,4 73,4 73,5 68.0 29 -574 -50.6, h	 30' '24. 4	 4.5 40,4 75,4 990 '00.' 190,4 700.5 69.0 26 ,24,3_ SegOtroc1O wind Crow 0110	 70	 (	 •_- '797	 - -j7,0	 -7.0 34,0 69.7 64.6 65,1 65.4 65.6 
76.0 25 '09,1 -35,7 -25.0	 '0.5 35.0 70,9 04.0 94.4 84.5 54,4
'I,J 






TYPE OF DATA STATION MSL PERIOD OF DATA LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RAN(3E SERIAL COMPLETED 0,027 I,o, PATRICK	 AF8, 7 28' 14 N 80' 36' W RAWINSONDE FLORIDA JAN. I, 1956 70 NOV IT, 956 (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Oto 27 kn, CAPE KENNEDY, 5	 - 28' 29 N 80° 33' W NOV. Ia, 195€ 10 DEC. 31, 1967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 Ito, op CAPE KENNEDY, 5 28'29'N $0' 33' W JAN.	 1,1960 70 DEC. 31,1967 
_____________ ________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EN) 080 SPEED	 (DES) 0.139 1.000	 2.280 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEG) SFC 744 11'U IO'9 9.2 8.2 -6.8 1.3 1. I*l•S03•9*4.3*5.5o7.4*9_Q 1 . 0 744 22.0
-19.7	
-16.3 -19.1
-9.1 2'O 746 26.7J 25.9 '21.0	 '72.0 .16.9 -12.6 -5.1
-0.0 *3.6 °5.2 06,1 '9.9 '17,0 3 . 0 744 33.3
-31.9 -26.7	 -24.1
-21.9 .75.4 0.4 .7.8 00.9 °2.6''4,2 '7.9 '10.0 '4 • 0 749 38.9 35.9 31.7	
-29.0 26.3 .9.5 1I.0 4.2 .o.3 '1.1 02.7 06,9 lI.o 5 . 0 744	 . '46.9 '.41.9 -37.8	 34.5 29.l '.22.5	 -13.0 -6.5 .2.4
.0.0 'I.? .10.4 '11.0 6 . 0 744 53.0 .47.9 '42.7	 .37.8 -32.9 -26.2	 •17.I
-9.0 -'4.3 -7.6 '.0,0 *8.9 *15,0 7.0 744 '62,0 57.9 48.5 .43.0 '.37,3 29.3	 -20.2 '11.3 -5.7 -2.6 -0.2 *9.9 011.0 8 . 0 799 72.0 87'9 52.0	 -96.0 "l'2 33'I 22.8 '.73.9 .7. 13_91•7•7.9•74_5 
9 'O 749 70.0 .67.8	
.53.3 46.3 -36.7 5.3
_j5.
.8. lS.10.802.901I,o 70 . 0 744 77.7J 77.# 89.5	
-50.0 .49,8 91'O	 -20.5 I7•3_IO•I_6•9_3.4_lo.0I, 
II'O 794 77'o 76.9 -72,7	 -63.3 54.7 -94.5	 '.31.3 9.5 72.6
-8, I''7'6'9'Il.o 12'9 744 -85.0 09.9 -89.7 64'9 55.S 46.4	 .33.7 21.0 -14.6 12'S 7.7 'I'D '3.0 13'Q 744 -85.0 83.966.5-675
.5'4.5 'OS'I 34.3 22'6 .16,8 '12.6 -11.0
-7.0 1'O 7 4. 0 744 79.9 '73.0 -63.1	 -57.0 -Sfl.6 63'U 32.7 22.0 '77.3 .73.1 70.7 .4•5 9.9 75 , 0 747 -66.2 5'4.6
-50.2 -45.1 .38.0	 -29.
-20.7
-iq'7 12.'4'9.5 '.35 '3.D 16'Q 744 '. 6.0.2 '.55.9 '46.2 "43.7 -38.0 '33.2	 2'4.7 7.0 744 48,0 43,9 '30,6 -35,0 -32.8 .77,9	
-20,3
-13.1 -9.3 -1.3 6,0 0.3 90,0 78 . 0 749
-3 9 ,0 35.9
-32.6 -30.6 -26.9
-21.9 I'4.6 -8.8 .5.2 -2.9 2.7 '1.9 '5.0 1 9 'O 7'4	 42.d
-36,9 -28.5
-25.5 27.6 6.0	 .9.9 '4.7






-19.7 -16.9 2.2	 -8.6
-1.9 -0.1 *1,2 3.S *9. '70.0 28.0 21.7 -19.4 -15.9
_l0•*4•6_o•5*I9o3_9o7,5,I2.9oI,,0 22 . 0 744 '36. ,2.9 23.z -19.2 -74.6 -9.5	 3.6 '0.9 *'4.3 *7. 00,9
'21.0 23.0 744	 32.0 '32.9 -22.2 -10.3 -14.5 .0.9	 '3•2 07.7 .6.2 07.7 011.7 016.0 '23.0 24.3 744	 3l.0




'28.6 .25.7 23.I .16.4	 5•4 ''4.2 07.9 078.0 '27,2 029.9 °3I.o 
29.0
-24,0 -25.4 -20.0
-90.4	 .5,0 .' 16.0 20.6 24.9 09., 25.9 107	 '. 3 9 ,2 30.9 .20.5 .23.4 .90,9	 .9.4 7.0 20.6 26.6 25.', 26.1 25.7 38.0 109	 -39.0
-34,n .37.9 -29.4 '27. 9	 -19.9 0,9 23.4 27.5 29.9 39.7 30.5 31,0 109	 '39,9
-34,0 -33,4
-29.9 -26,9	
-1'.' 19.7 29.9 37,s 33.0 35.9 35.1 30.0 113	 .40.5 .30,0 .37,0
-32.7 .20.0	 .19.0 13.7 39.4 34.4 35.0 30.9 34.9 33.0 11',	 .40,9
. -40.0 .39,9 -34,' '2 o ,7	 -14.5 13,9 37.7* 37.9 35.0 34.9 39.5 34.0 117	 44.9 .45.0






-33.4	 -10.9 15.5 114.0 50.o 59.9 52.9 63.0 
-55.0 .41,0
.43. -39,7 .30.0	
-14.9 14,3 47.0 54.,, 59.9 65.0 52.9 31.0 114	 '.64.3 -'04.4
-37.9 33,3	 -17.0 19.0 49.1 57.,, 52.0 55,0 65.5 38.0 114	 -55.6
-45,0 -50.7
-39.0 .34,0	
-11.9 19.0 52.1 59.,, 60.0 75.7 75.9 39.0 117	 •4•4 .
-50.7 .39.9 -32.0	





..45,9 .67.0 .30,5 31,0	










-20.0 9,0 49.5 59,,, 54.0 82.5 02.6 
'04,0 113	 '49 .8
.440 .42,'
-41,'









-15.7 Q.5 33.5 50. 50.9 80.5 80.5 
47.0 106.	 -57.4
-52.5 -45.7 32.3	 -15.2 ,q 29.0 39,0 54.4 85.6 83.5 
48.0
-54.0 -50.4 .55.3
-37.4	 -14.3 9.2 23.0 35.7. 59.9 01.9 01.9 124	 .55.5
-51,9 -59.5 -50.9
-33.'	 -15.0 7.5 25.9 30.5 55.9 77.6 72.4 '89.0 
50.0
0071	 -5.1 -67.4 .57,0
-40.9 .34.4	






-34.9	 1'.7 4,7 19.0 30.4 39.0 44.5 .45.5 
50.0 84	 -6'.7


















-7,7 5.0 20.s 31.4 31.7 39.4 
57.0 4	 -90.7
-63.7 -52,1 .52.9	








-----17.7-- ..7.9. 5.s	 - 3.7 --	 5.0 . .. .3,9 













-20.3	 - '.22,,	 22.fl 23.fl -22.2 
56.0 '59.2
-49,0 -25.9 23.3 23.0	 '.53., 25.1
-23.7 
65.0 3	 '49.9
-. ._..._._ _.78i..fl ..0 o0fi.5 - '29.0. -
	 '29,5 ..26.3 '-20.3 
6o.0 .5.5 -34. -20.2 '.25'' '.25.6	 '.25.4 25.c -24.5 
57.0
.0 "• -49.5 -25.4 -24.0 -25.0	 -25.9 -25.9 -25.4 
58.0 9fl0 P	 It I dl	 II I	 t	 120' '• -43.5 '.43.0	 '53.0 '43.4 -43,4 
59.0 0	 105.4 tI I	 d Pr,,	 tI	 lOft 300'
'
-----44.0 '.344 -360 347 -
	 357 '.35.0 .36.0 
18,0 .	 904.9 -49.0 .24,4 29.0 '.25,0	 -	 25.9 '05.6 -25.9 
-------36,0	
---19.5. -57.0 '17,',	 -17.4 - '. 17.5 -11.5
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RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.2 
DATA SOURCE FEBRUARY 
ELEWTION LDCATION 
TYPE DATA EIEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (motors)
EASTERN TEST RANGE SERIAL	 MPLETED 0 to 27 km PATRICK	 AFO, 7 20' 14 N 80' 36 RI JAN. I • 1856 to NOV. IT, 1956 RAW1NSORDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL CONPI.ETED 000 27km CAPE KEIOIEDY, 8 20' 28 N 80 33' RI NOV. It, 1956 to DEC. 31, 967 
RAWINSONOE FLORIDA 
ROCKETSONSE 28 km op CAPE KENNEDY, 5 28' 29' N 00' 33' 6 JAN.	 I, 1960 to DEC. 31, 1967 
_____________ ________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(RN) 988 SPEED (DEe) 0.155	 .000	 2.280	 5.000 10900 80.000 04.100 95.000 97.720 99.000 99065
MAX	 DIR 
SPEED (DEe) 
SFC 67k '10.0 9.0 -7.9 '6.8 4.2 .0.7 .2.7 .5.1 059 '6.9
.7.0 •o.o 
1 . 0 674 27.J -19.6
-17.5 -15,0 .9.3 1.9'3.9 07.3 09.0 '11.6 °16,6'I7,O 
2 . 0 676 '32.5 -27.1 -79.7 -20,8 'I 2.5 -5. 3'5.3.9.9 •'•".'l2'4°13.0 
3'Q 676 'lI'O 33.5 -20.6 '24.0 -16.5 8•3 0.9 '1.7 •3,9 05,7 •II'O °IZ.o 
4'O 670 '51.0 91.0 -35.5 Z7.I 19.t- 10.0 -2.9 '0.9 '2.9 '8.0 '0.0 .9.0 
5 . 0 676 '64 . 0 -'3.7 .39.2 -31.9
-22.7 -13.6 .9.9 -0.3 '1.9 '5.0 '9.0 010.0 
6 . 0 678 '63.0 97.Q
-41.3 39.5 -76.7 -17.0 -7.7 -1.5 '0.1 '3.6 09.0 '10.0 
7 . 0 678 '71.6
.50.2 45.7 -30.7 2.7 -19.6 '.l .39 '0.6 '3.1 '21.0 '22.0 
0 . 0 678 :78.0 '56.2'4t.290.2-39.0 '22.2 I2.o -5.1 '1.1 '5.2 '16.0 '17.0 
9 . 0 674 01J.0 60.I -53.5 '90.9 .42.0 -25.6 '13.5 -6.3 '2.2 '7.i '17.0 '18.0 
I0'O 676 ' 7 5 . 0 .65.q -59.5 -53.0 53.2
-29.9 19.0 -0.1 -0.0 '9. '73.0 '29,0 
11 , 0 676 71.l) 72.063.Ib8.0,6.7 '32.5
-10.2 .9.9 -3.6 '0,2 I7'O 18,0 
l20 670 04.0
-73.6 -60.7 .59.7 -.8.2 -39.3
-21.5 '12.7 -9.2 2.6 '7.0 °o.o 
13 . 0 678 77.Q 66.6 '61.3 -56.6 '40.7 '39.9 '22.7 .19,6 'I0'7''5-j''I.o 
9 . 0 678 '85.0 50.7
-66.1 -50.7 9.Z -32.2 '22.2I5'2'II.27.7.Q.900.Q 
15 . 0 678 '67.0
-55.2 -60.1 -66.3 -38.5 '20.9 IO.S'II.ó .9.2 7.8 .3•9 3.Q 
16 . 0 674 '51.0 97.6 93.9 0.0 33.7 '29.8 '15.7 97 '0.06.103.O'9.Q 
17 . 0 670 45.7 '47.8 .38.5 .34.8 78'6 -20.1 '12.2 é.5 0.2 1.9
-0.9 80.0 10 . 0 676 -3 9. 0
-39.2 -30.8 -77,6 22.l
-19.3 -8.5 3.9 2.4 '1.9 '3.0 09.0 19 . 0 678 42.Q -20.9
-25.5 -21.8 -46.4 '9.6 .3.9 '2.6 '0.4 02,8 9.5 _6.0 20'O 676 '70.7 '21.6 -10.9 -16.8 'II'S '6.3
-0.5 02.8 05.7*7.7 '12.0 13.o 
ZI'O 676 '24.5
-19.0 -16,1 -13.9 .9.3 
22 . 0 678 27.0
-19.0 -15.3 -12.3
.0. 02.IOI.906.709.O•II.9.ZI,2822,Q 
230 678 '74 . 0 '47.4 13'7 10.0 .6.7 'I.9'2.4 08.0 89,7 0iI2 '2'.0'30.0 
29 . 0 678 '24.0 I6.2 .13.3 -40.6 -7.2 2.0 03.1 .7.9 '11.9 016,0 '10.5 '19.0 
25.43 676 2I.0 '16.5 -13.7 -11.8 -7.9 -2.3 .3.1 .8.3 .12,6 .17,3
.24.0 •27.o 
26.0 678 :27.2 '17.0 '45.2 '13.3 .0.7 '2. 8 03.4 °IO.I'13.0 040.2 '20.0 29.o 
27.0 670 22.Q '49.5
-17.7 -15.5 9.9 -3. 9 '3.9 'IO'I 45,2'2I.2035,00 36.o 26.0 97 20.4 .17.0
-11.7 .3,0 '5 8.14 10.1 13.' 13.0 140,9 
29.0 02 2'.O .10.0 -13.0 -4.4 1.7 9.0 9., 10.' 10.0 11.0 
38.0 81 .77.7 -27.' -21.3 .jfl_9 .9.0 .9,4 7.9 15., 12.2 12.9 12.0 
30.0 89 .30.7 -27.' -25.9
-1'. 4 . -11.0 .9.8 1.5	 . 10. 10.' 12.2 12.3 
32.0 09 -31.3 -25.5 '25.6 .14.0 '9.9 9.4 19., 11.5 19.0 11,0 
33.0 06
-44.2 -31.' -29.9
-27.' -14.7 0.4 t7,t 13.i 13.5 13.7 
36,0 98 .30.3
-32.9 -31.4 .26.6 .10.0 -0.4 14.4 17.0 110.7 15.' 13.5 3_S 10.) -4'1 .45,9 350 -38.3 '20.5
-17.7 '4,' 5.9 9. 10.9 11.2 11.6 
36.0 107 '45.5 '60.0 .397 .38.4 -00.5
-19.' .9.6 7.5 10.7 13.9 16.7 16.8 
37.0 104 -4'.1 49,0
-36.' -37.4 20.' '24.7 .4l4 8,0 52.'. 16.9 17.5 17.6 38.0 107 -47 .0 .61.0 .30,6 .37_S -31.9 -21.2 -7,9 19. 14.8 08.0 20.0 21.1 
39.0 106 -67.2 -44.0 .40.0 .34.5 .30,0 .29.0 -7.4 11.4 I7. 18.9 20.5 22.7 
40.0 109 '59.7 .4I0 .47.4 .35.8 .397 -20.4
-7.1 12.5 13.. 17.0 36.6 36,7 
41.0 117 .57.0 .440 .30,0 -39,8 .38,0 -20.7 .8,0 10.5 )8.o 22.0 49_9 49,4 
82.0 109 -88.7 .43,0 -41.6
-37.' .33,0 .24,9 9.6 II.' 19.. 19.0 45.4 45,6 45.1) 101, -87.0 .43,0 '42.' .40.2 '38.fl -26.0 .l9,fl 0.3 18.9 15.0 38.1 34.2 
44.0 108,
-69.0 .44.9 .49.4 '47.7
-35.9 .8,7 -P.S 3.7 11.'. 12.6 .31.1 31.3 45.0 10', -51.1 .50,' .49.'. -445.6
-35.'. .23.0 .4,0 5.2 9.. 10.0 011.9 40.9 
48.0 107 '6'.3 .58.0 .40.7 .48.9 .350 •20,0 .0,0 2.fl 5.' 12.9 30.5 34,5 
41.0 102 -57.2 -53.9 .50.7 -40.0 .35,0 -20.2 -19.1 0.14 ... 13.9 2.2 22.3 
46.0 Alt -61.6 .55,0 .45.1 .30.6
-25.7 -11.5 -9.0 6.0 17.0 17.5 17.6 
49.0 9., .69.7 .590 .5I. '47.' -29.5 -17.0 -1,7 2.0 10.0 19.5 10,4 50.0 90 -64.0 -57.5 .59.'
-42,4 -25.7 -13.1 -1.4 2.9 15.9 12.7 10.3 
51.5 03 -6 7 .3 -57.4 -44.4 '44.1 -29,7
-15.6 -0.1 2.' 17.2 18.1 19.4 
55.0 0)1 '6 7 .7 -55,2 -57,0 '41,3 .30,3 .14.3 -6.4 '.fl 22.0 23.0 23.5 
43.0 74 64.1 .59,' -510.3 40_I .33.7
-18.7 -90.7 -0.- 19.2 19.0 19.5 
56.0 68, '614.4 -69.3 .59,7 .59,0 .37_S .22.4 .5.5 I.. 13.4 13.0 144.0 
S.0 60 -46.9
-52.' -62.9 -53,3 -30_S -26.3
-09.4 -5.. 6.' 3.4 6.6 56.0 5.3 . 75.3 ..60.9 .144,5 '55,9 -89.0 -26.9
-14.3 'II.. -1.6 .9,0 -0.7 
51.0 414 .77,3 -70,9 -71.7 .57_0 .43.2 .24.1 -99. 0'j3.96_0.9,o.7_; 
50.0 39 -89.0 -71.0 .55_6 _.88,7 .26.6 -13.8 '17.0
-12.5 -12.8 -12.3 
59.0 27 -105.0 -88.7
-67.' -49.' -24.3 '01.3 -3.6 '3.' -7.9 '2,5 60.0 211	 -105.3 -109.0 .57.' .-43.fl -26.7 -6.5 '3,0 .3.1 3.2 -3.1 61.0 14 '9'.5 -73.0 539 .10.9 .6.4 •5, .6,9 .5,5 .3,4 
62.0 7 -81.6
-76.9 -69.5 .20,9 -13.1 12.o -03.7 -13.4 -13.6 65.0 6 -89.2
-70.0 -29.7 .75.' -24.1 -26.9
-06.1 -26.9 
65.0 7 .71.9 -	
-75.0	 - .71.2 -71.0 -70., -70.0 '70,0 .70.9 
60.0 I "67.0
-62.7 
66.0 7 .55.3 -; .54,9 .43_i -46.0 4.0 '46.' .68.7 .48.7 
61.0 1 '99.5
'91.4 66.0 .4 
-156.7 POOittoO to Oind from rho right (120'),
----100.7 -81.1 -60.0 .09.7 -00.6 -80.'. .80.6 
69.0 lIeg*ti,o 1,01,6 from tho left (300'), .70,9
-39.3 '30.5 39. -30.5 .30.6 -30.6 
70.0
.3 -025.1 .67.5 -26.5 -25.' '29.9 -23.7 '24,5 -25.8
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RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 00827 lot PATRICK	 AFB, 7 28' 14 N 80' 36W JAN. 1,1956 to NOV. I?, 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Oto 27 Is CAPE KENNEDY, 5 28'29' N 80' 33 W NOV. 18	 956 to DEC. 31 1967 RAWINSONDE FLORIDA 
ROCKETSONQE 28 So op CAPE KENNEDY, 5 28'29N R0'33' W JAN. 1,196010 DEC. 31 1967 
_____________ ________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM PAN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) BBS SPEED (DEG) 0.435 1.000	 2.280	 5.000 5.900 50.000 84.100 95.000 97.720 99.000
MAX	 DIR 
99.865	 SPEED IDES) 5 FC 7414 I0'O -8.5 7.'l 6.2 -3.7 0.4 02.6 04.7 '5,6'6.l .8.9 '42.0 
'0 744 25.0 23919-2-I'4.6-12. 7 .0.6 I5'3707O8,OsIO,2oI5_9oI9,o 2'S 7144 '2 9. 0 '26.9 -23.2 -20.7 -47.0
-42-I 5. I'o.0 w3.9*5.7 • 6.8 '9.4 '15.0 3'O 194 '38.11 32.9 27.6 -25.3 '21.2 456
-0. II.S0l.85'4,05.8slg.9l6,o 4_5 7149 ''45.0 "'43.0
-32.2 -20.0 -25.0 -9.9
-44.0 -3.5 0.2 04.5 '3.7 'II,' l5.5 5'O 7144 98.g 47.9 38. 2-33.2-3o.2-4.3
-44.2 .6.5 -2.2 .0. 2'I,8'g.9' 13.Q 6 . 9 749 '48.0 "97.9 ''4I'2 .37.0 '33,9 '21. '97.6
-9.0 -4.1 '9.'4'O-2'7.9'I4.0 7. 7144 -55 . 0 '53.9 '48.7 '42.7 .30,7
-30,9 '20.8 -11.6 -5.5 'I.7'0.2'é.9043,5 8 . 0 744 58.0
-50.8 -'47.7 -93.9 '95.2 -23.14 '93.6 .6.8 395•8e6.9*9.5 
9. 0 749 '98.0 '69.9 '80.5 -55.0-47.8
-40.3 -26.7 -15.2 -9.4 5.60.0 .905. 0 • 5 749 '904.0 'to.9 66.5 -59.6 .43.9 -45.1 '90.0 '97.7 .8.7 S.9'9.2 .4.9 75 11 . 0 744	 "82.0 '94.9 '93.7 -65.0 '59.8 '40.2
-33.8 s98IO2'7.7'2.4_o.oe3.0 
12'l 749 -81.0 '94.9 ..77.s 70-O'9I-3 -s.7 -35.8 '23.2 -J'4.9 '95.5 -8,2 '90 °30 3 . 0 749 -82.0 -00.9 '77'.?.	 '83.5 -88.8 '90.9 -36.7 '214.2 .17.6 '93.1 .10.8 -9.0 '0.0 14'O 744 '95-U 7J•'94'5'99'3-54.9-45.2-33.9 '22.8 '16.9 '93.7 -11.8 -0.0 -5.0 45 . 0 74's 67.0 '96.9 '96.5 '92.0 '97.3 -39.8 29. 2'9014'95 • I'9I.7'9 .8
-4.0 00.0 I6'C 799 '9U.a '93.9. 48.8'96.2'9I.1 -33.9 '95.4 -16.14
-1 2'0'9.3'9. I -0.0 'j't.o I7'O 794 '9 7. 0 '96.9 "42l'38.3 34.6'90.9
-19.8 '92.9 -7.8 8 . 0 749 '96.0 '97.9
-32.3-30.0-23.6
-22-3
-19.1 -0.2 ''4.4 2	 3 '0.4 *5.9*4.5 190 744 '93 . 0 '90.9 '96.5	 -214,6 '20.6 -S.4 -8.6 .3.4 0'22.2'3.908,9014.0 20 . 0 744 '26.0 23.S
-20.0 '45.5 S.S '9.8 -0.4 *2.9 '5.6 '7.7 '13.9 .15.0 21.0 744 '94.0 '99.9 -16.9	 -114.3 -11.3 .1,9
-2.6 .1.3 .5.4 .8.2 .10.8
.17.14 018.0 22 . 0 744 '90.0 '98,9 '96.5 -12.7 '9.7 -6. 2 '9 • I '25550*0.I'42_Ie20.9*32 . 0 23.0 744 '97.0
-23.9 -13,6	 -40.14 '9.5 -4.7 '0.5
.	 • 34 *6.9 09.5 *43.5 *34.9 539. 29 . 0 744 '99.0 -jS.9 '92.2	 '90'0 '9.7 -'4.9 '9.5 '3.8 •8.8 047.5 '44.9 *349 '37.0 25 . 0 744 '93.0 20.9'97.5'93.9'9.7 -4.5 '9'73.208.95I3.5aI9.7*35.90 35.0 26-0 744 3U.0 '98.9 '98.6	 '95.2
-11.2 .6.9 3*3.4 •0.9'15.3020.5*28.9* 33.0 27-C 744 '90.0 '28.9 -19.1	 '96'S '92.4 .6. 2'9 .9 '3.6l5.2'I7.o*25.7 '36.9 *95.0 28.0 9°s
-16.9 -16.9 -114.3 -10.0 -'. '1.5 6.3 1.' 7.7 5.7 8.0 20,0 9's -18.9
-10.8 -15.3 -12,9 -4,8 3,7 5.4 7.. 8.! 8.9 9.0 311.0 97 -25.7
-21.9 -18.1 -14,5 '9, 1,5 5.9 5., 7.9 9,2 8,8 31.0 04.
-29 .3 -25.8 .241.5 .17.8 . ..80 '9.! 8.44 9.. 7.9 8.7 9.1 32,0 101
-29 .4 -29.7	 -26.7 -25.3 -29.0 -9.0
-3.' 5.0 8.n 7.1 1.'. 1.14 33.0 103 "31.9 .31,9	 27.0 -25.8
-23.7. -114.7 -3.7 2.0 7? 9.3 19.8 19,9 34.0 103 "39,8
-38.7 -37.9 "27.9 -10.5 -2.1 5.14 7., 11.0 2'.O 23,9, 35.0 104. .37.5
-37.5 -35.9 -33.8 -25,0 -14.9 -3.6 6.14 10.. 13.8 20.8 21.3 36.0 10.1 -39.8 .36.0
-35.4 -31.6 -28.1 -18.! '9.! 5.14 14.5 18.0 19.0 20.3 37.0 113 '35,7 -35,5 .33.4 -29,7 -21,8 -II.' -44,', 5.7 15.s 19.0 29.5 20.4 38.0 113 '96.0 • 39,0 .30.7 ..05,0 240 -13.! '9.3 4.14 19.4 17.0 22.2 22.44 39.0 114 "49.6 -37.0 -35,8 '90.6 .22.0
-14.7 '9.7 9.4 15.. 16.0 22.0 22.8 40.0 4j -30.0 -37.8 -38.7 -30.2 -29.8 '95.0 '9,7 10.0 14.8 15.9 19.5 19.7 41.0 114, '97.8 -39.0 .37,0 33,4 ,o j., ,l, 16.0 17.5 17.2 42.0 118 '99.6 -39,14
-38.' -34.2
-25. 9 -1 7 .7 -14.8 10.' 15., 14.0 214.1 20.3 43.0 114 .44.7 .38,8 .314,? -32.8 25.0 -17.0 '9.3 10.0 14.8 15.0 17s.5 16.7 44.0 113 -45.5 -36,0 35.0
-34.9 '-27,0 -14.8 -9,74 5.7 II.. 14.0 17.7 17,9 65.5 111	 '92.0
-80.5 -37.2
-07.' '97.! -6.14 44.0 14.' 12.8 14.5 14.9 46.0 1114 '99.9
-35.' -37,0 -30.9
-17,0 '9.5 5.1 5.0 9.4 9.9 9.3 41.0 109 '44 7 .0 -44.'
-441.5 -37.4 -32.' 107 '9.4 2.4 5,s 5.0 1.0 9.0 411.0 107 -59.4 '.43.0 -42.' -39.6 '31.9 -28.1 -10.7 0,7 9.. 5.9 5.7 9.8 40.0 - lOt. -59.3	 -----------44,9
-47..14 - - .38.0_ ..3fl,0-----23_i	 - -18.3 .0.0 3.8 4.6 9.! 5,2 50.2 100	 -00.7 -45.0 -53,7 '38.1 333 -28.3
-19.4 -5.9 4.' 5.0 9.4 9.7 51.0 97	 '99.3 .45,9
-40.!	 ..36,3..
-25.7 -14.! -6.0 .5., 7,9 7.4 7.9 52.0 94	 448.6 ..149,8
-49.9 37,8 -28.0 -11.0 -7.7 '7.9 - 4.9 4.7 8.7 53.0 97	
-6'.R -51,0 -44.3..
-37.!-- -20.! -21.9 -9.3 -1.9 1.7 1.7 7.8 54,0 80	 '.54,2 40.0 -55.0 '95,4
-39,0 -20,1 -13.3 '9.0 9.0 9.! 14.2 55.0 -----644-55-------------------
-50,1 .48.6 - .57	 ...31,_t ...19,2 9.4 '9,8 9.4 174.4 141.? 56.0 60	 '53,0 -58.9 '92,0
-37,7 -20,5 -12.0 '9.8 18.5 15.' 15.6 57.0
-	 51 -'97.9
- -58.9 -50.7	 - .44,5. .39.2 -21.1 -9,4 8.. 12,5 19,9 13.2 58,0 51	 514.5 '97.5 '93.9
.3'.' -21.5 2.9 6.! 14,9 6.0 6.0 59,5 3	 .54,9
-89.4	 ..'93.0
-	 .35.3 - -16.1 4.4 - 9.0 9.14 44.7 9.1 642,0 27	 '.54,3
-51.0 50.5 33.14
-15.5 9.9 11.8 51.0 12.! 12,1 61,0..... 14.	 ...4,3.7----------------------------
_53.°-37.'....li3O. 50.0 19.5 19.6 19.7 80.7 62.0 10	 "55.2 '90,7
-35.0 4.4 11.5 18.3 11.0 11.0 11,9 63.0	
- 1	 "59.5- -	 -	 - '9240-- .39.9-
-3.9 91.9 11.7 15.0 15.9 01.8 5'8.0 14	 '4414,4
'99,5 .14,0
-4.5 "8.8 .4.74 18.7 '9.3 65.0
-	 °	 .50,9	
. -3,_c '9,5 '9,9 '9,7 '9,4 -5.14 -5.6 68.0 7	 214.9
. -27.0 '18.4 .9.3
-0. -9.0 -9.2 '9.? 67.0------- I	 - 'IS.- Positive i. vied Pro., the right (120'). -------------- - --	 -	 . "15,5 68.0 I .2 Negative is wind from the left (300°). -2.2 59.41
..	 9	 -	 - 5.41,' . , -	 -.	 ---- -- .
. 5,3 10.0 9 -1.6
'9.74,
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RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.4 
DATA SOURCE APRIL 
ELEV6TION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (metsrs)
EASTERN TEST RANGE SERIAL COMPLETED Ott 278.,, PATRICK	 AFB, 7 2814' N 80'36 0 JAN. 1,1956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 to 27km CAPE KEMOEDY, 5 2829 N 80' 53 W NOV. 1$, 1956 to DEC. 31, 967 
RAWINSOIIDE FLORIDA 
ROCKETSONDE 268.,, op CAPE KENNEDY, 5 28'29'N 80' 55 W JAN. 1,1960 to DEC. 31 196? 
_____________ ________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE	 . MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM lOIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) 068 SPEED (DES) 0.135	 1.000	 2.280	 5.000 5.900	 50.000 64.400 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEe) SOC 720 "Il_S .40,8
-6,1 "5,0 .2,8 .0,6 .3,4 .5_I .5•9 .6,7
.11,0 *42.0 I'D 720 0S.0 -17.3
-414.5 -Io.S -7.0 .0.3 .0.5 .0.9 .9.6.10.0 'IS.O '16.0 2 . 0 720 -20.0 -18,9
-16'S -13.7 .9.7 2•S 82.7 *6.3 87.9 040.4 *7.5 •13•0 3.0 720 30,3 -22.0 -20.7 -18.2 l3•6 .9.9 '1.9 .5.2 *6.0 08.44 •I2'S '43.0 8'S 720 40.0 -26,9 .29.0 "21.1 15.9 '7.9 0.2*9.2*6.l*8.l.9.5*lo.o 
5.0 7Z0 95.0 30.9 .27.9 25.0 9.0 -9.0
-I. I .3.3 85.6 '6.9 'IS'S 842.0 6'O 722 '50.0 "39.7
-31.9 -28.5 22.b	 -12.0 "2•3 *2.3 05.8 874± 010.5 '11.0 7,0 720 58.0 -41.8 -35.6 -32.4 25.2	 -15.9 -1.0 80.1 89.1 89.6 9.S 15.O 8 . 0 720 79.0 5O.39l.6-36.5-29.S "10.2 -6.4 -0.0 2.I •0,8 '13.0 '14,0 9 -0 720 79.0 -60.2 -48.6 'l .8 33' I 20.0 .7•3 0.0 '2_S °'''°14-2 IS'S 10.11 720 "85.0 '51.3 -52.2 -46,1 '37.7	 -22.0
-9-i 2•4 *0,7 08.8 813.0 'IS.a 11 . 0 770 -02.0 57.7 -59.3 .52.8 .1.2.1 2S.9 11.0.3.'40.I'9.6811*.0015_o 
12 . 0 720. '03.5 48.2 .402.3 -50.4 -.5.3	 -29.0 13-I -S-I 1.2 .1.2 00.0 '9.0 43 . 0 720 -85.0 69.3 -62-3 -56.0 .6.7	 "34.5 .j6.S -7.3 ".4.4 "4.0 '3'0'9.0 114.0 720 78.0 65.7 .58.6 .04.0 -.14.0	
-29.2
-17.2 .9.0 .5. 6 "3.5
_O•4 0• 0 5 . 0 720 69.0 53.3 .149.9 99.3 .35.8	
-75.6 "15.3 -8.5 .5.1 .3.3 'I'M 1.0 26 . 0 720 "56.14
-46.2 42.3 -30.0 -30.3	 -70.9 12.0 .6.3 .3. 8 2.0 ,s-o•o.o 47.0 720 54.0
-36.7 .32.9 -30.3 -29.3	 -45.6 -0.0 -3.2 1.6 '0.0 86.0 '7.5 48 . 0 720 "'4 0 , 0 27.s -25.0 -22.6 .7.I -,.c -'I. 
19.0 720 31.0 -22.9 -20.7 -46.9 10.7 9.S 0.2°2•704.7'6.'I*l0.o*II,Q 20-0 7)11 2M.0 17-S l4.8 II.14 -6.7 1•5 '2.0 89.7 *5,7 08,9 '45.0 '26.0 71.0 720 19.0 -11.9 "12.5 8.I .14.3 0.3 83.3 .5.8.7.3.8.9 815.0 '16.0 22 . 0 720 -10.0 1I.I -0,1 -5.0
_2_880,7014.5*7,D•0.3*ID_2.Iq_o8 IS-S 23.2 720 "22 . 0 -9.8 -8.9 -0.6
-2.O'l.3 05.1 87.14 80.8 *11.7 47.0 .40.0 24.0 720 12.D -10.8 -8.14 5.7 •2•2 'I.) *5.5 .0.1. 09.9 *42.4 .40.0 *49.0 
20 . 0 720 "12 . 0 .9.9 .8.14
-6.9 29 '0.7 *5.5 00.0 844.3 .13.7 020,3 *21,0 
26 . 0 720 1b.0 10.I -0.9 "7.5 .9. 2'0.2 '6.9 09.0 .12.6.16.2 823.0 *29.0 
27.0 720 "46.0 11.8
-10.7 9.0 _56 0.3 05.9 'jO'S '43,7 *46,6 *24.5 •3)Ø 28.0 99
-15.5 .12.8 .18.4 .7.8 -0.7 7,7 11.4 17.. 20_n 28.4 21.1* 29.0 9*
-19.6 .10.8 -17.5 .14.0 .8.5 6,7. 1.4 14.4 16.0 14.5 15.5 38.0 104 15.4 -10.0 .0,10 -3.9 4,4 111.4 1),, 118.fl 44,0 14.5 31.0 107 '23,2 .10.0
-17.' -10.9 -ii.' -14.7 5.14 0.7 10.. 18.0 10.9 14.4 30.0 107, "25.5 .10,8 -17.4 .15,4
-17, -'.0 5.' 0.9 10.0 11.0 1'.' 13.1 33.0 109 •714,7 -24,4 -1!.' -17.5 -17.2 -6.8 3.44 5.' 10.' 10.0 12.14 82.' 34.0 10.4 -24.3 .25,0
-27.14 -22,9 )0_11 .14,0 7,7 9,48 9, 10.fl 16.8 10.3 35.0 1111 .30.44 .26,0
.24,2 -01.5 144,2 0.9 14,4 6.4 0,0 19.0 lt.l. 11.5 36.8 112 '30.6 .3(4,8
-27..' .24.0 10.6 -4.; ',fl 5.' 7.. 9.0 14.0 16,7 31.0 112
-31.0 .27.0 -25.' -20.0 -10.4 .4,4 7.7 5.5 0,. 9.0 15.8 10,! 30.0 11.. -39.3 -25.0
-27. 5 -20.4 -13.4 -4.8 2.7 4.7 7.7 0,11 14.9 148.8 39.0 1114
-2 7 .7 .26.0 -28.14 .10.4
-14.' -5,' 3.0 9.7 11.o 12.0 17.1* 17,3 40.0 112 -32,3 .20.0 -20.5 .21.7 "014.' -7. .7 1.4 14.0 13.8 19.4 10.7 41.0 115 '25.1 -24.0
-03.' -10.7
-1.fl -7.8 5.9 10.7 17., 13.0 14.2 15.5 42.0 1111 "24.9 .20.7 -22.7 -21.2 .)4,0 .0,fl 4,! )0.0 13.9 1.14.' 19.3 18.14 43.0 112 -30.5 -24.0
-240.' -21.40 -19,6 -0,0 7,0 11.5 12,0 15.4 1(4.' 14.3 44.0 111 "0 7 .3 .24.8 -27.5 -28.7 -jS,2 -8.8 8,7 13.' 15.7 13.0 40.0 21.1 40.0 115 "20,5 .20.0 -05,5 -20.5 "14, -1,7 10.2 14.14 20.0 19.0 29.4 25.7 46.0 107 -35,1 .33,0 -294± -20.4 -40,7 .2.8. 8.5 13.0 15.. 16.8 25.2 25.9 47.0 1014 "30.8 .35,0 -38.0 -24.7 14, .5.11 9.' 17.' 15.0 15.9 19.0 15,0 88.0 103 41.5 -37.0 -34.7 -25.0
-19.' -8.14 7.7 25.0 14.0 15.0 19.! 10,7 49.0 103 -80.9 .39.0 .37.7 -27.9
.17,. 7.14 111.4 14., 2(4.0 24.' 2(4.14 542.0 10, -98.1 -92.0 .37,7
-30.5
-148.44 .4,0 7.7 03.0 16.9 21.0 018.1 24.5 51.0 100 -30.5 .40,7 348,40 -35.0
-17,7 -5,8 0.0 14.fl 19., 21.0 (45.' 23.14 52.0 99 .34,4 . .348,0
-30.8 -04.2 -5.' 5,2 10.0 15.0 20.7 20.0 21.7 53,0 92 -30.1 35,9
.31.4 -27,8 -4.0 6,9 )14.0 14,o 19.1 19.7 19,0 548.0 80 -33.9 -35.0 19.0 -7.0 14,7 11.14 l0 27.8 17.7 17.9 55.0 714
-35.2
-37.2 -27.1 .7.9 5.5 2.4 10.0 20.2 25.48 20.7 56.0 Si -48.0 -35,4 .33,lo
.28.0	 -10.2 5.14 18.4 15.. 24.0 214.8 25.' 57.0 57 .39,7
.348,9 -30.7 27,7	 -11.5 14.7 9.7 11.0 17.7 10.4 114.5 58.0 ----- 4o, .50,5	 ............... .37,0 . .33.7..
-2..7--	 .12.0 2,, 0.14 0,, 10.0 14.4 14.7 59.0 34 -39.7
-30.11 -20.0 1'.7 5.0 12.14 18.8 04.' 148.5 14.14 68.0 -	 214
-35.1	 . -30.7 -20.0	 .17.5 0.0 10.0 14.40 16.7 04.0 16.9 61.0 1.. -25.9 211.0	 '14.7 14.0 204± 20.* 21.t 71.2 20.2 62.0 4 '25.0
-17.7 9.0 19.7 20.4 24., 2(4.0 7.3.0 25.0 6.3.0 4.
-14.0 .14.0 14.' 24.' 14., 14.0 818.9 144± 644.0
-o--23.5_ . ---------------------
_-_	 -i'.o - 4,14 5,4 5,4 5,7 4,9 6.9 65.0 2 .7,7 -0,fl 2,44 2.9 2,0 2,4 '.6 2,4 66,0 -2 3.2 . •-------- 14.2 l4. 17.' 27.0 17.4 17.4 17.4 61.0 2 7.2 Pn.itivo 0. vi,d from CS, rtghL (120'). 0 44.0 0. 0.8 11.9 0.14 9,3 68,0 82.9 Oogottve 1. vi..) fool. oh, loft (300'). 33,0 69.0 0 24.9 15.0 20.0 3(0.0 30,8 30,7 30.5 00,7 70.0 - -2 116.9 . 114,0 014.0 43.' 43... 43.4* 43.8 (83.4
34
RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERiAL COMPI.ETED 0 to 27km PATRICK	 AFB, 7 28•14 N 80' 36W JAN. 1,1956 to NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 So, CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. 0, 195€ to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km p CAPE KENNEDY, 5 28'Zg' N 80' 33' W JAN. 1,1960 tO DEC. 3! 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 08$ SPEED	 (DES) 0.155 1.000	 2.280	 5.000 15.900	 50.000 84.400 95.000 97.720 99.000 98.862 SPEED (OEGI 
SFC 7444 '.O 6.2 4.2 3.2 .1.2 00.8 03.5 05. 05.8 04,7 07.9 0,5,, 
I'D 7444 16.0 1I.S 9.0 6.O .3.6 05,3 04.0 07.3 .0,509,6
•lI.9 013,0 
2 . 0 714 -18.0 16.9 I'l.S -10.5 0.3 -5.0 2.7 •Z.0 •S'''7.S''.lIO.9'I2.O 
3.0 799 • 23.0 -28.9 15.6 -13.0 -10.4 -6.2 1.0 01.8 00.0 06.6 08,5 
'I'D 749 25.0 73.0 1t.7 -18.3 -13.1 .7.6 1.9 01.5 04.14 05.6 06,6 07,9 09,5 
5.0 7414 3i.0 '25.9 2I.8 -18.8 -18.7 -9,2 '.3,3 00.5 *3.9 05.3'6.2 04,409.5 
600 7114 30.0 2t.9 '.23.14 -21.1 -17.0 .11.2 'l.7 -0.2 03.3 .14.0 '6.7 00.0 012.8 
7.0 749 2.0 29.9 -25.8 -22.6 -19,5 I3' 16.30.3'2' 9 '4.t 7 .I 0 .'l 0 2.0 
8 . 0 74' '34.0
-33.9-28.2.25.2-21.9 S.3 '.7.0
-0.5 +3.0 '6.0 '7,8 09.9 'II'S 
9 . 0 79I 31.0 .34.9 -30.6 -20.2 -29.9 .18,1 -0.1 -2.7 03.1 .5.0 +0.1 0I2.t '46.5 
10 . 0 794 04.fl 36.Z -32.5 -28.9 -20.6	 -10.6 _17 02.6 05.5 +0.5 'jS•O 'I.S 
11 . 0 7444 '.44. 0 .97.9
-91.5 -37.6 -31.4 2'4'I I2.S -2'6'2'I'o,2'8.6 •13'' °22.0 
2.0 7449 '. 43.0
-57.9 .'lS.S -39.6 -35.8 -26.0	 -14.6 -'4.3 .1.9 .6.0 .8.7 .18.9 *16.0 
I3'O 744 -57.o -56.9 '.55.5.43.4.37.6-28.9 17. 3S.9_0.3 03.7*6.2 0I3,9* jØ0Q 
I4'O 744 '. 42 . 0 '.46.9 '"43.7 45.2 -30.9 27'217.67.62.15.2°'I.509.9012.5 
15 . 0 'II '"43 , 0
-+2.9 39.8
-31.7 -29.0 23'O	 -15.4 .7.14 -2.7 5.6 01.5 *6.8 '0.0 
16 , 0 194 32.0
-30.9-27.1-24.0-23.2-9.2 -11.0 5.0
-S'7'I.I'2.9'5.97.s 
17 . 0 744 30.i 2'4.9 21.S -19.7 -17.5 4305 7.62.3-5.2'2.O°3.707,9015.2 
10 . 0 79+ -27 . 0 17'9I9.613.612. I .8.8 .3.7
-0.0 02.8 +9.5 5.00,2090 16,2 9.0 749 21.0 I2.9 -10.3 .9,0 0.0 .4.9
-0.6 02.6 0'4.0 06.0 07,3 •9,9 0,_a 
20 . 0 749 13.0
.11.' '.1.0 6.6'4.9-2'2'0.0'9.2o6.4o7.7'0.9.o,90 14.0 
21 . 0 799 -9'
-7. 9S•84•62•8_0•802.605.0o8.500,8oll,3oIq,9o25.5 
22,0 749 16.0 -6.9 3.0 -2.0 .1.7 -0.3 .3.5 .7.9 .9.0 .11.3 .13.5 .25.9 .22*0 
23.0 744 '. 13.0 -4.9 '.2.8 2.o0.9*o.Io'4.208,30lI.00I2.'tol9.3oI7.90 19,0 
24.0 744 .7. -5.9 'l.5 -2.7 1.'l 00.5014.7 +0.0 011.0 013.9 *15.1 016.9 •25.0 
.25 . 0 799 8.0
-7.95.9-3.2I.6 '0. ''14.7 09.5 0,2.3 •19.2 *15.5 0i6.9 010.0 
26.0 794 '.9.1 5.7 *3.9 '.2,5 00,0 05,0 09,9 l2.9 0114.7 016,5 0t,9 20.5 
21.0 744 '. 12.0 -9.9 '7.3 -5.0 -3.2 -0.3 '5,4 09,0 03.1 05.7 017.2 020.9 022.0 
20.0 103 it .4 -10.4 -9,7 'l.O -1.8 5.3 12,0 17.0 19., 20.4 28.7 20.4 
214.0 109 -15.3 -12.0 -9.'. -5.0 -2,' 40,5 10.1 17.0 50,0 20.' 246.7 2'4.9 
314.0 105 -15.3 -12.' -11.6 -7.14 .3." 5.9 1'l.l 114.14 19.6 20.5 71.9 28.4 
31.1+ 107 -j7.5 -114,0 -14,6 -10.9 .4.5 0,8 11.9 14.8 114.6 07.8 24.' 28.8 
32.0 110 -15.1 .14,0 -18.4 .11,5 -6,5 1,6 11.9 15., 15.0 17.0 03.7 20.4 
3.3.0 117 . 11.9 -11.8
-12.' -17.2 -5,7 4,7 19.5 014.4 16.5 17.0 01.9 23.7 
38.0 113 -11.9 -11.° -12.4 -9,1 .5,9 1,0 10.0 IS.' 17.7 19.1 29.7 28.4 
35.0 113 -17.5 .,4 4,9 11.5 17.7 17,, 14.' 21.', 21.7 
3b.l, 111
-1 5 .7 -148.8 '.17,7 -9,' -14.6 9,8 19,0 15.9 10.9 10.0 21.0 21.7 
37.1. 1140 -15.5 -19.0
-17.' -0,40 .6,0 0,5 11,2 16.9 19.0 19.fl 01.5 23.', 
014.0 112 -214.1 .11,0 -12.14 -9.40 -4.' 5,0 10.5 17.8 114., 10.0 20.9 21.0 
39.0 112 *18.3
-12.' -11.' -1.4 9.3 19.2 10.5 20.9 01.5 2'.t 22.2 
442.0 115
-1 5 .44 .14,0 -12.4 .7.4 0,7 7,6 14.7 20.7 29.8 23.0 20.' 25.8 
41.0 114, -10.9 -12.8 -5.6 2.' 0.3 16.1 22.1 23.0 25.8 25.0 25.8 
42.0 117, "10.7 - .9,0 9,4 -4.4 3.9 149.5 11.0 27.7 23.s 29.4 29.' 20.0 
4 3.0 113 .0.2 .7.0
_f.4 .2.8 3.9 01.4. 22.7 20.1 23., 21.' 26.t 26.2 
44.0 11? -14.8 11,0	 -7,5 -0.5 '8.7 13.5 22.2 2'l.+ 25., 29.0 20.' 20.! 
4 5.0 lii '.O.l -7,0	 -14.5 -1.40 6,14 15,3 27.7 25.' 28.0 247.9 33.7 30.0 
'40.0 1044 -16.0 -6.0 -11.5 1,1 5,8 14,0 21,3 20.9 30.9 31.' 3.7 37.9 
47.0 107 .16,5 .5,0 3,6 -0,1 4.14 16.6 28.3 244.3 20.+ 32..0 35.' 35.4 
'40.0 1044 -16.1 '.48,0	 .3,0 .0.6 8,7 16.8 25.0 29.'4 29.0 30.0 36.1 314.9 
'414.0 104. "1 3 .3 '"3.0 .6.0 0.14 0,0 16.6 25.4 30.3 01.6 31.0 314.0 3f..I 
514.0 100 -6.3 .7.7 4.5 11.0 11.3 07.7 32.0 31.0 39.0 36.14 35.9 
51.0 99 -19.7 7,0 0.0 10.4 18.1 07.0 31.' 37.0 36.0 37.1 37.1 
542.0 95 -18.4 -4.9
-0.1 44,0 18,0 07.7 31.7 35., 140,1 '41,9 '41.3 
53.1 00 '. 420.9 -3,9 0.7 9.7 19.' 27.5 35.5 37.0 143.1 '44.7 44,3 
54.1, 85 -0.0 .7.7 3,7 9,0 19,6 25.9 3-0 471.. 41.0 4'.2 42.3 
514.0 7+.
-15,1
-0.' 3,9 0,' 19,14 00.1 34.7 '40.' '85.' 41.9 '41.9 
540,1) 57, -7.6 '.7,5 9,1 9,5 18,0 3fl.5 344.7 30.0 47,9 40.5 02,3 
57.0 57 20.0 -14,7 -I.', 6.0 14.2 37.0 39. 41.' 4.1.0 43,5 43.7, 
50.0 447 -26.1 -16,9 7,0 29,5 3',' 344.9 '41,0 43,7 ,p 1414.9 
59.0 33 -17.2 . 4,2 16.5 244,0 34,.'. 440.0 40.5 '40.7 '30,7 
68.0 20 1'.5 -13.0 ."3,0 11.0 35,0 3tt.fl '49.40 '49.1 41.0 11_It 
61.0 1? -0.8 -17.5 17.9 39.1 42.6 '33.0 43.1 113.14 '43.8 
62.0 4 5.7 17,' 21.5 28.9 411.5 16t. 40.0 49.0 42.0 
63.0 2 11.2 11.11 30,0 38.5 38,o 39.5 30.14 303,5 
64.0 2 16.7 17,0 3',' 31.1 33.8 33.14 33.9 33.5 
65.0 1 2.1 22.0 St_fl 28.1 2t.n 217.5 05.6 244.5 
66.0 1 2'.9 22.9 
67.0 1 27.5 Po,jt 14, g + wOod from the right	 (120'). 27.44 
611.1, 1 30.8 5,g,60vo is wOod from the loft	 (300'). 33.44 
69.0 1 30.9 . - 39.0 
70.0 1 41*1 111.1
35 
RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE 3.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs) - 
EASTERN TEST RANGE 
SERiAl. COIPLETED 0 to 27 to. PATRICK	 AFB, 7 a8• 4' N 80' 36 8 JAN. I	 1956 10 NOV Il ' 956 
RAWINSONOE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, S 28' 29 N 80' 33' W NOV. 18, 1956 to DEC. 31 1967 
RAWINSOIIDE FLORIDA 
ROCKETSONLIE 28km op CAPE KENNEDY, 5 28'29' N 80' 33' W JAN.	 1,1960 I, DEC. 31 967 
FLORIDA _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTROOThAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) BBS SPEED	 bEG)	 0.136	 1.000	 2.280	 5.000 15.900 50,000 84.100 '95.000 97.720 99.000 99.886 SPEED bEG) 
SC 720 80 .4,0 -'4•I 2k .0,9 .0.1 .3.7 .4. .5,8 o68 .'.o .70,0 
l . a 720 1h.0 -10.7 -7.8 &.S .3.5.0.0.3.6*S.87.l*0.S.2'4.0'25.0 
2 . 0 720 2I.0 I1.S .9.3 -7.0 .'4.6 0.7 02.0 •'4.0 '5.9 *7.9 2l.0 '22.0 
3 . 0 720 -19.0 11.9 -70.6 0.7 .7.9 -0.9 01.7 '9.2 *5.9 '7.0 '18.0 '10.0 
7.0 720 -7 9 .0 '14.2 -72.0 .9.7 .5.7 I.2'I.S''4,I 05.506.', *18,0 °19.0 
5 . 0 720 -20.0 .	 -13.9 .12.9 -10.2 .6.7 '1.7 07.6 ,4.0'5.2 '.4'l9.0 _'IS.0 
6.0 720 '16.0 -IS.? -13.1 -11.3 .7. I '2.2 *7.4 .'4.0 05,7 '7.9 '72.0 '73.0 
7.0 720 '22.0 17.7 -15.6 -12.7 .8.3 2.7'I.3 40.5 '5.7 '.9'l0.0 '79.0 
0.0 720 '218.0 -21.3 -17.7 -19,7 .9. I '3.0 *1.3 05.0 *6.7 08.71 '12.0 13.0 
9 . 0 720 -32.0 -29.7 -19.9 -17.0 .10.0 3. 7 07.8 05.5 *7.9 '• '79.0 '15.0 
70 . 0 720 36.0 .20.8 -22.9 -70.0 I2.5 .3 02.2 *7.0 09.6 *11.8 *17.0 078.0 
11 . 0 720 '38.1. -32.7 -27.6 -22. 2,'4.'I5.9'2.3e7.0°I0.7'I0.9'19.S'20.0 
72 . 0 720 9I.Q -36.7 .33.6 .26.1 -7.9 '6.1 01.6 *8.3 *72,9 010.9 020.0 020,0 
73 . 0 720 46.0 '39.2 -33.7 -20.7 '18.9 7. 3 *0.4 07.8 '11.6 079.6 '24.0 '25.0 
14 . 0 720 "18.0 3'4.I 31'3 -26.0 -10.8 -7.1 0.0 .6.8 '11.2 019.9 '20.0 '21.0 
6 . 0 720 32.Q -27.9 Z'l'9 -27.7 -15.0 .5,9 0.0 '6.7 '70.9 '72.9 '22.0 '23.0 
16 . 0 720 217.0 -18.9 -16.9 -10.7 .9,'l 3• 07.7 06.2 00.9 '9,8 079.0 '20.0 
17 . 0 720 '15.0 I0.7 9.7 '0.2 5.0 0.6 '3.3 06.8 08.9 '9.9 'IS'O '16.0 
78 . 0 720 '5.8 '5.0 '18.6 '3.9 .7.0 '1.8 05.5 07.8 *9.6 '70.9 'IS'O '76.0 
1 9 0 720 '4.0 '3.2-1.6-0.7 00.7 '9.2 '7,5 09.8 '11.0 II.7 019.0 '75.0 
20 . 0 220 -7.0 -.8 '0.0 '0.7 .2.0 '5.8 '9.4 'u.S '12.8 '75.2 '20.0 '21.0 
21 . 0 722 "7.0 0.8 '0.0 '1,3 •3 07,0 010.9 013.1 019.6 .76.0 .21,0 022.0 
22 . 0 720 '7.0 0.'l 00.8 '2,2 .5.7 *0.6 '12.3 'I.7 076.0 .76.8 019.0 020.0 
23.0 720 -8,0 0.I 01.9 *3.6 *6.0 09.8 013.3 '15.5 *16.7 .78,3 '21.0 *22,0 
29.0 720 -7.0 • 0.6 '2.0'3.' 06.3	 070.3 '10.1 0j6.5 017.8 *18.8 022.0 '23.0 
25.0 720 '3.0 00.5 O.7 09.0 .6.9	 '70.9 '15.1 'i7. 078.6 *79,8 03,S '20.0 
26.0 720 .0.0 *0.7 .2.4 .3.7 .6.5	 .11.0 .45.6 .78,0 .19.1 .27,7 .29.0 .30.0 
27 . 0 720 -2.0 0.2 07.6 *3,5 .6.7	 0j7.3 015.8 079.2 *20.6 *21.6 029.0 'ZS.o 
26.0 103 .0.9 .9.' 0.' 2.9 4.' 12.0 17.3 79.8 27.' 23.5 214.0 218.1 
29.0 107. -'.0 -1.18 7,9 7.1 17.4 17.5 20.' 22.6 20.8 24.9 217.9 
30.0 107 -1.6 '1.6 -0.4 7.5 7.' 11.0 17.6 22.9 22.' 24.9 24.5 26.5 
31,0 100 9.7 1.' 2.' 2.9 6.7 11.8 19.9 23.5 25.0 05.0 25.0 29.) 
38.0 1017 -9.9 .fl,0 9. 5.4 7.' 13.0 10.7 27.' 25.' 24.5 30,7 30.9 
33.0 1017' .9,3 9) 7.' .	 3.7 6.t 11,7 19.5 22.9 24.0 26.0 29.0 29.9 
36.0 110 .7.1 '0.4 0.5 2.3 6,0 10.4 29.7 29.5 25.0 26.0 24.4 26.9 
3.0 11) .11.5 0.0 2.8 7.0 10.7 20.' 05.' 25.' 25.' 39.0 30.2 
3o.0 11) 0.4 1.5 4,1 4•0 16.4 21.7 27.' 29.5 29.' 33.2 33.7 
37.0 1111 7.9 1.)	 0.' 6.4 97.6 17.4 20.5 29.5 29.o 32.9 34.) 34,2 
38.0 112 18.1 5.)	 6.5 5.5 12.7 15.1 25.0 20.9 37.7 32.' 34.7 39.9 
39.0 110 8.0 7.1	 .5 10.' 18.0 19.0 26.0 29.0 33,0 34,4 34.9 36.0 
470,0 110 0.76 9.8	 9,74 17.5 15.7 29.4 27.6 31.1 30.0 39.0 34.7 34,77 
'41.0 112 4.8 5.)	 7.	 13.1 17.) 21.7 29.5 37.5 26.0 39.' 39.0 39,0 
4470•5 109 19.0 11.1 95.7	 18.' 19.' 21.0 37.9 34.6 40.9 47.0 47.9 43.7 
43.0 104 91.1 13.0 14.7 20.5 04.6 36.9 37.9 49.0 41.0 43,0 443,74 
46.0 1074 17,4 17.9	 17.5 19.5 21.9 29.0 34,0 30.9 47,0 43.6 44.2 48.3 
40.0 109 14.9 17.' 19.9 21.' 39.) 37.7 41.0 44,0 417.0 51.0 50,1 
46.0 1018 O'o.l 19,0	 10.5 20.7 25.5 31.0 40.0 43.0, 45.5 52.0 51,9 53,9 
47.0 107 14.0 j4'	 10.4 27.7 26. 35.) 47.2 44.7 49.. 50.9 52.0 50.7 
48.0 101 14.2 10.9	 27.' 23.7 27.' 36.4 45•7 49,1 59.6 51.9 53,74 53.5 
49.0 1011 14.1 16.10	 19,'	 22.0 29,' 37.9 44.6 51.0 53.' 55.7 54.7 56.5 
50.0 92 19.0 21.' 22.9 27. 34.9 45.7 51.7 53.0 56.' 57.7 47.1 
51.0 89 10.0 20.'	 20.', 26.4 37,4 44,0 53.0, 57., 59.1 60.6 69.4 
52.0 411 19.0 19.8 09.5 27.' 37.5 47,7 58.9 55., 574,0 45.7 55.2 
53.0 75 95.5 19.'	 29.6 27.7 37,7 49.0 50.9 54.0 79,0 79.0 70,0 
54.Q 73 '	 9.4 14.'	 27.7 217.' 30.0 49.8 53.7 55.0 50.1 61.1 61,2 5,5 70 -'.4 97.6	 20,5 29.0 40,5 00.4 57,.s so.. 547.5 67.7 61.2 
56.0 46 19.1 19.'	 210,1 32,5 39.1 40.9 54.7 59.' 574.o 50.7 59.3 
57.0 57 -6.7 99.' 19.7 20.9 37.9 49.4 57.0 59.* 67.5 62.2 62,4. 
58.0 52 -018.6 0.'	 9,4 27.' 37.2 49.6 59.5 59.0 52,0 42.6 52.6 
59.0 41) 21.8 '7.0 19.1 39,0 47.7 52.0 57.1 57,0, 57.0 577.0 
50.0 35 -7.9 22.5 27.' 39.9 417.7 59.5 67.0 57.9 57.6 67.7 
61.0 23 .1.2 4•5 19.6 40.17 56.4 60.0 77.8 71.6 71.5 71.0 
62.0 18 '4.9 50,0 30,9 66.9 7.' 70.4 72.5 7.4 70.6. 
63.0 4 17.9 41.0 59,) 517.7 59.0 59.0 69.9 59.7 
64.0 7 41.6 40.0 57.9 53.) 53., 53.0 53.2 53,2 
65.0 2 440.77 47.2 57.7 62.0 50.9 62.1 50,) 60.1 
5,.0 40.3 I'o,itior 1, wOod from the right (120°). 40.9 
57.0 I 39.3 )leg*tive io wiod from 060 left (300°). 39,9 
58.0 1 36.2 . ' 36.0
36
RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPlETED 0 to 27 ko, PATRIC K
	 AF8 • 7 28' 4 N 80' 36 W JAN. I, 1956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 01, 27 5., CAFE KENNEDY, 5 28' 29' N 80' 33 W NOV. 8, 195€ to DEC. 31, 1967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 So, op CAPE KENNEDY, 5 28'29'N 80'33' W JAN. 1,1960 to DEC. DI 1967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) 088 SPEED	 (DES) 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 91.720 99.000 99.865
MAX	 DIR 
SPEED (OEG) 
5FC 790 '8,2 -6,9 '3,0 .36 -2,1 -0,0 .0,0 .2,0 .0,2 .5.0 .5,7 ,7,6 •0,0 
7,0 745 I9,0 '12,9 '10,6 '0,1 .6,5 -3,3 '0,1 .3.6 ,6_'I .0,1 09,0
.11.9 .13_I 
2.0 790 '(5.0 '13.9 '9.7 -0.2 '8.8 -3.9 '0.8 '2.5 •5,707.3 09.70914.00 7.0 
3 . 0 749 '16.0 '1 2 .9 'ID'S '9.0 '1.5 -4.2 '0.7 '2.1 05.5 °7.2'O.6 0(0.9 0(5.0 
9 . 0 705 '15.0 '19.9 '12.5 10.2 '9.0 9.6 '0.0 '2.3 '5.'4'6.9'0.3 0(0.0 3.0 5 . 0 759 'il'S '16.9 '12.5 '10.0 '8.3 -9.9 'O. 7°2.705.4'7.O'O.I09.9oII.o 
6 . 0 704 '17.0 '13.2 '10.0 '7.0 '5.1 '0.8 '3.0 05.5 '7.0 "'3'II'9'2Q.O 
7.0 799 '(0.0 'I?.' '10.9 .9.4 '2.8 .5.9 '7.5 03.3 06.404,2 09,7 'I0'9 '(3.0 0 . 0 .	 P49 '17.0 '18.9 '11.6 l0.0'7.7 9•6 '0.5 '3.6 '6.9 '9,a '11.1 'I3'9 0(5.0 9.0 744 '1 7 .0 '12.1 '(0.5 P4.5 .9.9 P4.5 °9.'4'0.3 011.3 043.3 'I7. 023,2 
ID'S 199 '1 7 .0 '15.1 '11.3 P4.5 '5'2'0.6 09.8 09.7 '12.5 *14,5 023.9 030.0 
11.0 744 P44.0 '19.9 '10.5 -12.6 -10.1 .6.2 
12'O 790 '00'S '17.1 'l9'0'II'0 '0.0 '0•6'6•6'13•2'I0.5 *21.2 °32'V '39'o 13'O 755 '22.0 ''9'2 '15.3 '12,9 -7.0 '0'6'7•7'I9'I'19.3'22.S'33.9°0I,0 
I 9 '0 749 P44 . 0 '20.9 '(6.3 '13.6 '11.0 '6.5 '0'3'7'I'12'3'I7.0° 9.7 '29.9 020.0 
I5'O 799 '13.0 'Il' P40.1 P4.7P4.0_3.600.906.3.Io.10I2.s*I5.20:0.,029,a 
16'2 799 '7.0 '6.9 '5.8 '9.7 3.5 -I	 0'2.l'6.l'0.S'lD.9*II.9049.'4' 5.0 7 . 0 749 '5.8
'9•9'29'I•9 '1.1 00.2 '3.5 *6.7 00.7 '9.4 '40.7 '12'' '45.0 10 . 0 799 P4.0 '0'8P4.3'I.0'2'7'S.509.9'IO.S'Il.7*13.I013,90 6.0 19.Q 749 '4.0 'I'0'I'5'2'2°3'3*S'I°7.7*Io.3'I9.9'I3.00 13.9 •4.9 '48.0 20.0 799 '1.0 'I•6'2•9 09.6 .6.6 *9,7 '13.0 015.1 '48.0 '17,2 021.9 '23.0 21.0 759 *2.0 '2.0 '3.5 09.7 05.8 *8.5	 044,5 15.3 'i7.4 019,3 *20,5 023,9 029.0 
22 . 0 791 '10.0 03.0 05.8 *6.8 *7.9 •V•6	 *12.7 '46.5 *(9.0 '20.5 *22.1 29'' 027,0 23 . 0 795 '5.2 06.0 *7.5 '8.7 OjO.7	 043.9 '47.9 *19.7021.0 *22.6 *29.9*20,0 
2'4 . Q 709 '5.0 *2.0'7.0 *0.9'9.6 011.7	 *19.8 '40.3 *70.8 '21.0 '23,3 .S., '20.5 
25 . 0 755 '6.0 '7,200.2 P4.5'12.0 '45.6 P45.8 *29.7 '23.1 *29.8 °27.'l '28.0 
26 . 0 1'*O .0 '9. .................................................... 
27 . 0 /90 '3.0 '6.2 '7.6 *8•9 011.8	 016.2 '20.8 '23'6 025,9 °27.3 029.9 033,0 
26.0 105 7.9 7.6 7,7 0.5 12.7 10.5 20.6 26.0 23., 25.fl 77.7 57.9 29.0 109 0,5 0.6 0,7 11.2 (5.0 19.' 27.6 23.3 27.8 29.0 31.7 31.3 36.0 119 0,9 lfl,fl 17.6 11.0 16.7 10.7 27,0 25.' 29,9 29.9 54.2 35.79 31.0 11? 10.0 10.! 10,7 j6,fl 10.3 23.0 25,0 29,9 29.0 33.5 35.9 32.0 113 0,7 10.1 17.' 1.3 18. 20.7 29.0 27.0 29,0 37,4 33.9 33,6 34.0 117 (.5 9.2 10.7 13.? 15,' 10.9 23,1 29.3 31,9 32.7 32.6 32.5 30.5 121 (0.9 17,0 17.' 17,9 10.0 20.0 20.3 .30.0 00 30.9 35.0 33.2 35.0 122 10.9 12.6 15.7 14.6 20.0 29,9 32.0 39.1 35.0 37.9 39.0 36.0 127 9.9 11,2 12.9 16.7 19,, 20.', 20.1 30.5 30.o 33.0 57.9 37,0 37.0 127 12.3 13.' 19.' 14.0, 20.' 26.' 30.! 32.0 37., 36.' 91.0 91.0 36.0 125 .30.7 17,2 13.5 19.1 20,' 24.9 35,7 35.0, 37., 38,9 91,0 82.1 39.0 126 4.9 .15.' 13.0 11.0 23.0 20.0 39.0 35.3 34.0 30.5 00.3 57,9 92.0 125 14.9 19.1 19.4 27.3 26.! 20.2 374,4 35.0 39, 39,0 30,0 39,9 95.0 126 15.2 15.9 21.0 25.0 30,5 30.9 30.9 97.6 60,0 07.9 92.78 92.14 126 17.5 13.0 10.0 22.7 25.' 37,5 37,9 91.9 55., 93.0 05.7 59.0 93.0 126 15.3 15,6 16.' 2'.4 27.3 30,6 30,7 93.5 57.'o 93.0 57.7 52.0 85.0 127 15,7 18.2 22.9 26.5 209 37,9 90,9 97.5 60. 51.0 53.1 53,' 85.0 120 20.7 52.9 23.6 20.4 30.0 44,0 50.0 5'., 55.9 61,1 51.? 86.0 1114 (7.18 19.2 25.' 27.5 318.7 92,7 90,5 55.0 55,* 51.0	 - 50.4 50,7 97.0 110 13.7 17.7 -	 10.7 20.5 35,7 5,0 51.0 55.7 58, 59.n 55.7 50.0 94.0 .117 14.5 17,1 17.0 29.9 37.0 785,7 52,0 55.7 57.0 59.0 57,0 52.9 49.0 115 10.7 25,6 378,? 39,0 90.0 53,5 55,9 59,s 50.3 53.7 53.0 50.0 113 2'.2 29.0 00.4 33.3 30,5 95,' 55.5 59,1 55,9 51,0 55.4 55,7 51.0 ito 2'.2 23,1 29.6 32.5 39,7 55.0 59,0 59,3 52,, 53,3 59,7 55,3 52.0 lOo 10.3 20.0 20.' 26.5 35.7* 57.0 55,7 50.0 59,0 55.6 54.' 55.71 50.0 103 10,7 22.5 36,0 44.5 55.4 52.0 55,0 67.0 0*7,0 67.0 54,0 07 9.7 10.' 23.0 35,4 90.0 59.0 63.' 65., 60.0 50.0 50,3 
55.0 00 5.9 15.0 25.5 37.4 56.0 54,7 68.4 65.2 50,i 70.0 70.? 56.0 05 7.1 5,0 17.' 20,9 44,5 55,0 59.9 59, 59,0 55,0 50.0 57,0 77 6.5 5,0 0.0 31,7 97,18 56.5 57,0, 59., 57,2 67,5 57,7 56,0 6', '0.0 7.5 10.5 29.' 53,0 578,5 57.7 67.2 69.5 50.9 50.0 59.0 56 4.0 0.9 10.9 25.0 30.2 57_I 59.2 57 50,0 50.3 60.9 66,0 99 P418.5 0.5 2?.' 90.' 50,7 70.0 70.1 71.4 77,0 72.0 614.0 23 -57.5 0,5 37,6 55,4 59,0 77.0 76,o 19.5 75.7 78.7 
50.0 19 -1 4 .7 27.0 52,9 57,4 54.7 74.' 74.0 77.1 77.1 53.0 11 25.5 57,7 56,5 59.' 50.4 17,n 70.0 79,5 79,5 64.0 79 18.1 26.6 50,5 57,0, 59.6 69.0 59.0 50.7 59.1 55.0 14 27.0 38,6 47,9 50,4 55,5 55,* 54,6 54.4 55,5 50.0 5 10.3 34.5 7'.' 77.7 72.0 7.0 77.0 72.0 
57.41 5 2'.O P,oitive 0. vied from the rigilt	 (120') 59,9 70.6 70.0 00., 50.0 50.7 90.2 
59,0 5,7 Degetive to vied from tile left	 (300') 30,5 So 51.4 50., 51.' 50.7 51.7 
5 .j 27.9 97,0 43.7 445, 93,7* 95.5 93_S 72.0 6 14.0 20.4 35,0 33.6 35.s 33,5 33,4 33,5
37 
RIGHT.AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.8 
DATA SOURCE AUGUST 
IEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mstsro)
EASTERN TEST RANGE SEI11AL	 OMPt.ETED 0 to 27km PATRICK	 AFB, 7 28' 14' N 80' 36W JAN. 1,1956 to NOV. 7, 956 
RAI)PISONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 to 27 km 
-
CAPE KENNEDY, 5 28'SS' N 80' 33' W NOV. 8, 1956 to DEC. 31, 967 
RAWINSONOE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 26'29' N 80' 33' W JAN. I, 1860 00 DEC. 31,1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMIC$ LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE,
	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED (DES) 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
C 7'*s 8'5 '4.0 '0.8 '2.5 '09 '0. l'I'8*3•3'9.I'9.806.9*9.Q 
I'D 7'44 '70.0 '0.2 -7.2 '5.2 -3.2
-0.0 *3.7 .5.6 .6.8 ,8.5 I9.0 
2*0 7.94 '12'S
-11,9 '8.1 -6.8 5.8 -3.6 Q.9°2.7°'4.9'S,8'7,S'l.4,9021,0 
3 . 0 744 '12.0
-11.9 '8.8 '7.1 '6.2 -3.9 '0.8 *2.8 *5.0 °6.3 '7.5 *13.9 '22.0 9.0 744 '12.0 '11.9 -8.6 .7.5 '8.4 .4.0 '8.0 .2.8 ,S.2 *8.8 .7.9 *12.9 .23.0 
5 . 0 144 '15.0
-12.9 9.9 -8.5 -6.0 .4,5 '5.1 *3.0 '6.6 '7.0 *8,0 16'' *27,0 6.0 744 '18.0 -13.9 -10.3 -0.8 '7.2 -9.5 '0.6 °3'O 05.4 *6.6 *0.3 1S'' 'I7. 
7.0 744 19.0 -12.9-9.8-8.5-6.9 -9.3
°'
03.7
•'''5'''l'lI''' 3.0 8 . 0 799 19.D '15.4 -12,3 -9.6 7.I 9.4 '8.5 °3.48 05.9 *7,8 t8*I2,9• 13.0 9 . 0 794 '15.0
-19.9 '12.5 '9.5 '7.S '5,5 '7.5 *3.5.8.7*8.5.18.6 '73.9 15.Q 
IS'S 749 '17.0 '16.9 '11.7 '10.3 -8.7 '5.5 -5.8'9.to7.89.6'Il.7.14,,. 6.0 
II'O 744 I9.
-17.9 '73,9 '12'S -9,6 6'3 -v.7 °5'2'9'4'I2,2'13.6 *17.9 *23,0 
12'S 794 '1 7. 0 '15.1 -13.2 -11.2 7	 I I.2'S'9'Il'S 079,0 *16.5 *18.9 29.l 
13'O 744	 _21.0 '20.9 '16.6 -74.8 '11.6 -7.8 I.4*5.7*l0.9*I4.4*I6,ZOIO,9*220 
19,0 794 '18.0 '13.9 -12.7 -10,7 .6.6 '1.1 .5.1 .9,8 *11.9 .13.5 .16.9 *29.0 
IS'S 744 'Il'S '72.9 '9.7 '8.5 '7.1 -4.2 -0.1 •.4.9.8.D'Io,o, 11.7 '18.9 '25.5 78'O 744 '9.5 '9.9 -6.0 '5.8 '4.4 -I. I 'I*S*S.5*69*8,209,3oI2,9s 19.0 17 . 0 744 '5.11 '4•9'3•3 '2.2 '1.2 *0.1 *3,5 064 '8.5 '10.0 *11,3 •12.9 °I7, 18 . 0 784 '3,0 2'9'0.70.3'0.3 '2•4'5.5*8.5*loI*Iu.9*I2.2•I9.9oI6.o 
19.0 744 I.0 '1.3 2.I *3.0 *'4.9 '7,7 *I0.4*I2.O'13.6*I9.6.I6.9*20,0 
20 . 0 794 '2.0 *2.3 *3.6 •4.7 *6'909,9*I2.9*lS.3*I6,5.17,9 '20.9 029.0 
27 . 0 749 '3.0 *4•6 *5.4'6,2 *6.2	 '11.5 014.8 'i7.3 '18.0 *19,4 '27'9 '29.0 22 . 0 744 '3.0 ''*.0'5.6 06.6 4.O '9.5*12,8.16,9 •I0.3 '193 0207 *23.9 0395 
23.0 44 '3.0 *3,0 '6,S 07,5 '8,9 '10,8	 '13.8 077,7 '19.2 °20.2 '21.2 •2l.0 '348.5 
29.0 794 '4.0 '4.0'7.0'8.I'9.2' 11 .3	 *I4.6'I8.I*20.3*2I,3*22.2*25,9.39.5 
26 . 0 744 '7.0 '7.5 *8.4 9.5 *7,7	 '15.1 *18,8 '27,8 23,3 •24.9 '26' '33 
26.0 749 -2.0 '3.5'7.0'8.I'9,I' Il' s	 'I5,3'I9,Z'22,229,6.25,9 *77.9 '35.0 27.0 749 'S.p 'S.0'7.208.4'9.S* I.e	 'I5.7'20.I'22.O'29.6'26.6.33.9.37,5 
20.0 110 6.0 8,8 8,9 11.1 12.° 17.4 29.7 73.9 75., 75.7 06.9 25.8 
29.0 113 9.4 9,' .6 11.8 1',' 18.7 28.S 2'8.8 26.s 07.fl 29.7 28.9 
30.0 113 4.2 19,8 114.' 18.7 14.' 19.9 22,9 24.' 27.4 29.0 31.44 01.1 31.0 115 '.8 11.8 18,5 1.4 15.9 19.8 24.4 27.1 27.. 78.8 38.7 38,9 
32.5 116 9,9 . 19.1 10.0 11.8 08.5 19.7 25.6 39.8 29.9 29.0 81.8 48.3 33.0 116 9.5 9,' 1(4, 11.8 jS,9 10.8 24,7 27.6 24.s 29.0 35,6 34,7 34.0 117 5.5 9,2 18.' 12,4 jS•9 10,5 25,6 24.9 30,4 35,8 35,8 39,3 35.0 114 0,5 77 44,7 9,5 50,0 20,8 27,9 38.9 38.9 33.9 35.4 35.'. 
36.0 119 '15.2 -0.0 '.4 10.5 75,9 28,8 27,6 38.8 37,s 33,, 34.6 35,', 37.0 120 '5.7 4,2 0,' 11,0 14.6 22,e 27.6 32.7 346., 34,5 35,4 35,7 
38.0 120
-1 7 .3 5,2 4,6 7,7 16,44 24.8 20.3 39.9 35,, 35,0 30,,', 34,9 
39.0 120 •2 .2	 4. 4.0 13,7 52,9 39,0 33.9 38,. 38.7 39.7 39,2 
80.0 119 5.9 7. 9.' 18.9 15,6 23,1 31.8 37.9 39, 49.8 85.9 47,0 
41.0 117 7.2 7,7 1.0 16,' 23.9 38,9 37.1 04., 40.0 67,0 40.8 48.0 117 -24.8 7.7 11.' 14,4 17.4 24,8 32,8 37,1 418., 49.0 43,', 43.7 43.0 017 9.5 9,7 11,' 17.9 20.9 27.0 34,9 48•.0, 43,9 44,. 47.7 487.4 44.0 115 -8.43 4.2 6.6 17.6 1°.4 39.0 39.9 42,0 45,. 45,7 45.5 43,7 40.0 1146 9.2 10,8 10.8 12,9 1'.' 38.9 48,' 45,7 58.4 5..9 58,0 58.7 
46,8 113 7.9 14,6 10.7 20.' 38,' 48,6 45.9 59., 57,0 49,7 53,9 
47,0 115 7.6 19.0 10,5 18.5 20,6 34,7 08,8 59,8 54.4 59.9 57,2 52,4 48.0 110 9.0 8.8 10.5 13.5 2'. 38.5 44,9 47.5 59.. 53.5 59,7 50.9 
49.0 1048 5.5 6.1 8.5 11,2 21.4 31.9 43.6 49.9 59.r 51,' 55,2 54,5 571.0 10'. 5.5 9,4 13,3 20,7 344.8 42,0 47.', 51.6 54,18 55,8 57.9 51.0 109 -4.2 '1.8 9.9 14.3 19.7 044.7 489.2 58.9 57. 59,fl 59.7 59.9 52,0 99 '75,9 7.' 12.9 jQ•* 30.8 44,0 52.46 53.8 50,0 68.3 51.5 53.0 95 -11.1 7,2 11.4 16,' 59,0 40.4 45,4 49,0 57.8 69.3 59,5 54.0 91 -118.4 .3,9 4.5 oS,7 20.8 40.5 47.7 4'., 54,8 45,9 45,5 55.0 03 '13.7 -03.8 0.1 17.' 27,4 39,9 44.4 49.8 948.2 98.8 98.8 56.0 75 -15.1 9.9 -5.2 4,0 25.2 30.1 49.8 58,s 54,9 55.0 55.8 57.0 51 -19.1 -16.6
-5.0 6,7 21.2 48.9 50.9 55.8 69.9 59,7 50.8 58.0 49 '2 7 .0
-26.9 -10.5 7.' 19.14 39,4 59.0, 59,5 61.7 50.7 544,5 59.0 37 '29 .0 '04.8 -9.8 17,5 38,8 59,2 68.4 68,' 62.0 60,8 50.0 27 -28.9
-24.4 'O,O 24.3 39,7 544o. 5fl. 60.0 SI.? 58.2 61.0 27 -24.4 '20.6 '4.7 17.5 3'.' 58.7 78.9 71.6 78.9 71.0 
52.0 143 '1 5 ,4 '0,0 18.5 35.9 59,9 50,4 69,9 69.6 60.0, 
53.0 14, -10,4 . '9,5 18.9 40.5 59,2 59, 59,9 59,4 59.0 
54.0 10 -1 7 .3 -6.0 10.0 35,4 39.4 39.6 39,6 39,7 09,7 
55.0 9 .9.5 118.' 14.0 29.7 32.4 3'.' 32,7 32,7 32.7 
56.0 7 1.9 8,8 14.5 37,0 47.0 48, 49,7 49,3 49.3 57,0 6 0.8 P081tivO 10,1,8 from th, right (120°(. 25.18 45.1, 45.8 96., 8*,5 45.3 46.3 68,0 S 3.7 Negotive 1, wInd from the left (300°). 18 0,' 30.' 30.. 39.4 30,8 30.9 
59.0 46 194.2 17,9 28.4 2.' 22,3 22,9 22.4 22.3 
70.0 6 6.6 18.0 25.5 26.8 26.9 26.9 26,9 25,9
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RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.ters)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 21k,,, PATRICK	 AFB, 1 28' 14 N 80' 36W JAN. 1,936 18 NOV. IT, 936 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ott 27 So, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 8, 195€ to DEC. 31, 1967 
RAWINSONCE FLORIDA 
ROCKETSONDE 28 5,,, op CAPE KENNEDY, S 28 29' N 80' 33' W JAN. I, 1960 to DEC. 31 967 
_____________ -_________ FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMIC$ LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) 088 SPEED	 (DES) 0.138	 1.000	 2.280 5.000 15.900	 30.000 84.100 95.000 97.720 99.000 99.869
MAX	 DIR 
SPEED (DES) 
SFc 720 I1.O -5.0 -3.0 Z.7 -I. I 0.2 *2.7 .4.3 05.2 '5.9 l.a 
. 0 720 31.0 I2.2 -0.5 -6.5 .2.2 04.2 05.3 08.g •Y.2 .11.9 ,34.0 032.0 
2 . 0 720 28.0 12.3 -9.6 7.2 _3.7 0.0'9.3'7.5*9.I13.4n33.O'34.5 
3.0 720 28.0 I2.5 -11.1 7.8 .9.3 0.I 03.6 *6.8 *8.5 044.0 '32.fl'33.G 1 . 0 720 2b.a -11.9 -10.3 0.3
-52 5.6 *2.9 06.2 '7.0 *40.9 027.0 '28.0 
5 . 0 720 2'4.0 I2.'l -10.7 8.8 •5'40.9*3.006.2'7.5*IO.O'22,0023.o 6.0 720 -23.0
-12.5 -10.6 -9.0 -5.9 I.I 03.0 *6.5 *8.2 .11.6 '23.5 '24.0 
7 . 0 720 20.0 I3.S -12.1 '0.9 'ô•Q '1.6 '2.9 06.2 *8.9 *43.2 '25,0 026.0 0 . 0 720 '22.0 -13.9 -12.1 -10.5 .7.2'Z.o '2.3 *6.9 08.7 *43.9 °24.5 25'O 
9 . 0 720 '22.1 '17.1 -19.7 -12.3 .8.3 2. 7'2.2 *5.6*6.3* 13.9 '20.0 '21.0 40 . 0 720 '26.1 '21.7
-17.7 -19.1 .0.0 3.7'I'9'S'''9.2'13.''22.fl'23,5 
11 . 0 720 '32.1 -23.3 .20.7 -17.5 I 2 • 0 '1.6'I.9 06.6*9.6 *45.2 029.0 '25.0 12'O 720 '33.0 -25.9 -23.7 -20.6 -13.8 '5.6*4.7 06.3 '40.2 019.9 029_0•25.o 
13 . 0 720 '31.0 -29.3 -26.9 -23.0 '4.6 5.0*l.4*6.O'Il.l*12.9*24.0*25.S 
Il'O 720 '32.1 26.9 -23.7 -20.2
-i3'Y '5.3 *I.0'7.6'll.50 '1.8 '20.0 '20.0 
5 . 0 720 '24.1 '19.1 -47.2 IS.0 -10.5 9.0 03.2 *7.6*44.6' 5.9 26.0 '27,0 
16.0 720 '16.0 '13.2 -12.3 -10.0 .5,9 I.5 .3.7 .7.1 010.0 .10.9 .17.0 .18.0 
17.0 720 '12.0 "1,9 0.8 -6.8 -3. 6 00.I*'4,7*7. 4609,7012,2 . . 15.5 '16,0 6 . 0 720 I0.0 6.S -5.0 3.6
-0.9 '1.9 'S. 7*6 . 4'I0,fl*Il,7*15.0* 6.0 9 . 0 720 '6,0 3•9 2.9 1.O *0.5*3.0 *7,3 .9.9 040,8 *11,0 I9.5 'IS,O 20 . 0 720 3.0 '4.3 '0.1 '2,0 *2.3*5.6 'v.1 0l.7 *42.8 •	 3.8 '21.0 022.0 21 . 0 720 '3,0 0. I	 '0.S'l.7 .9.4 *6.9 *40.6 'Il.' *49.3 *15.5 '20.0 2I.Q 22.0 720 '0.0 '0. 6	 '1.6 03.0 .5.0 *6.1 '11.6 *43.8 015,5 '47,3 '10.7 *49.0 23.0 720 00.0 '0.1 *2.3 *3,9 •56 '9.1 042.9 *144.6 *45,7 *46.8 '19.0 2O.O 24.0 720 '2.0 '4.0 '2.0 '3,6 05.9 *9.2 *42.7 *19.8 *16.4 *18.9 ,22.0 023.0 25 . 0 720 -7.0 'I. 3*2 . 4''4.0*6.0*9.6*13.9 0 16.6*I7.90 18.9 '22.0 '23.0 26.0 720 *0.0 '1.2 *2.2 •.s .5.6 .9.7 ,I3. .7.5 *18.0 .20.9
.22.0 .23.0 
27.0 720 '0.0 Ii'I'l.0'2.'4 'SS °'1.5*49.S *47.9 *49.7 024,9 *30.Q '31.fl 22.0 105 7.0 1.6 3,9 5,. 10.6 16.5 15.3 19.9 19.0 19.4 19.7 
29.11 107 9,5 1,, 1.' 3.2 5.' 80.9 15.3 87.9 2.' 23.0 340.0 23.0 30.0 100 .0.16 0.0 1.2 44.7 9.4 16.5 17.0 00.' 21.9 24.5 24.4 31.0 102 -4.7 -5,0 .7.5 2,48 •.16 o.o 15.3 17.5 00.0 21.0 25.7 25.3 32.0 104 -9.2 -5,0 -0.4 0.9 8.0 9.9 15.0 19.1 19.6 20.9 05.9 25.5 33.0 009 -5.3 -4,0 -7.5 1.6 5.7 0,2 10.5 j•4 19.. 21.o 26.9 21.9 32.0 1048 -'.0 -5.0 -5.' .7•0. 2.6 6.6 16.7 20.7 00.0 28.5 2.7 2.2 3.0 109 -10.9 11.0 -7.5
-3.4 7,0 7.5 19.0 j7.40 22.9 2.0 03.1 23.7 30.0 109
-1'.6 7.0 .4,6 * -6.0 -0.9 7.n 16.7 70.0 27.' 23,0 20.9 25.7 
37.0 107 'I'.l .0,0 -5.4 2.5 1.0 9.0 10.3 19.0 23.6 26.0 29.1 29.9 
38.0 104 .9.44 "9.0 -7.5 0.0 0,0 0,0 13.7 19.4 22.n 23.0 248.0 26.0 
39.0 104. -10.0 -0,4 56 I.7 0.7 15.' 70.4 27.0 22.0 21.0 24.7 
40,5 l0 -10,4 '70
.f.,0 .48.7 2.6 '.7 17.4 28.4 216.0 25.0 07.0 27.1 
01.0 107 -9.8 -9.0 .7,0 -3,0 0.7 7.0 17.7 24.1 27.7 2.n 34.0 34.2 62.0 107 .7,7 .7,7 -7.1 5.6 1.4 4.6 14.9 244.0 30., .fl 39.7 39.4 
4 5.0 lOu .4,3 -9.7 .4.' '5.9 fl. 67 29.' 20.5 31.9 34.0 37,4 37.4 
44.Q 9q -7.6 .4.0 .5,0 0.' 9,46 10,0 2.I 32.' 35.7 34.1 35.6 65.0 95 -9.2 .7.l' '.5.6 -7.0 0,7 10.5 24.4 30.. 40.7 47,2 161.4 
46.0 94 -17.0 .44.' '3.4 7.' 7.0 15.4 21.1 26.0 34.0 35,4 35.5 
47.0 97.
-1 5 .3 -0.5 .5.4 .0.2 96 12.7 21.0 27., 20.7 29.5 29.5 
48.14 85 -0.0
-7.' .0.0 -2,0 7.0 19,0 24.0 24.' 20.0 29.0 30.0 49.0 91 -19.4 -0,0 -7.48 .7,0 7.7 50,9 22.0 26., 29.0 35.2 30.5 
50.0 91 -10.9 .10.' .9.0 -5.6 4,' 14,5 24.5 29.0 32.0 37,0 33. 51.0 is -1 7 .4 -12.' -1!.' -7.4 5.0 17,5 25.' 30.. 34.0 38.0 34,0 52.0 64 25.1 .0.5 .4.0 .2,0 6,3 21.4 29.4 20.6 32,46 33.0 33.3 53.0 61 '24.0 -13.4 -9.0 .7,0 1,44 20.7 27.9 30.6 38.5 32.2 32.3 5'6.0 50 2'.7
-19.' -13.1 -5.6 1,0 10.7 24.7 26., 20.6 32.0 30.2 
55.0 55 -21.3
-17.' -17.0 -10,9 9,5 15.1 20.4 22., 38.5 30.0 31.9 5b.0 47. "2'.2 .17.0 .15.9 .7•0 7.0 10.0 19.7 246.7 25.5 25.0 25.0 57.11 37 '2 7 ,5 -19.6 -17.1 0.4 77.1 19.4 274., 24.' 20.7 29.1 58.44 31 .35.3 -29.4 -15.1 -46,5 17.7 23.5 246.7 20.6 26.8 246.9 59.0 20 -24 .3 -04.0 -12,6 -7.9 6.6 15.0 216.5 216.5 246.7 216.9 60.0 12 -30.1
-27.7 -7.7 10.0 86.5 15.0 15,9 15.5 15.9 61.0 4 87.9
-23.7	 -'.7 4.7 77.6 12.6 17,7 12.7 12.7 
62.0 5 .72.5 .',fl 19.0 19.0 10., 19.' 10,3 19.3 65.0 4. '. 95 .6
-10.9 15.0 85.6 14.* 144.4 15.7 15.7 64.0 2 -5.2





67.2 1 '40.5 PonItive 0* wind from rho right	 (120°). 
Negative i	 wind from the left (300').
:17:2 
70.0 I .7.0 '.1.9
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RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.10 
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERAL COMPLETED 01027km PATRICK AFB, 7 26' 14' N 80' 36W JAN. I, 1956 I, NOV. Il, 956 
RAWINSON2E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETES 0 to 274,, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 8, 1956 00 DEC. 31, 967 
ROWINSONDE FLORIDA 
ROCKETSONDE 284,, op CAPE KENNEDY, 5 28' 29' N 60' 33 RI JAN. 1,1960 to DEC. 51,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE. ALABAMA 
ALT. RUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 08S SPEED	 (DES)	 0.132 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.885 SPEED (DEO) 
SFC 708 "0.0 -6.9 "7.3 6.2 '1.?
-2.7 "0.4 *2.3 *9.1 *5.3 *6,7 *7,9 •fl5 
I'D /99 -18.0 -16.9 "42.4 .9.7 "7.1 -9, .................. i.7
'13.9 .16.0 
2'Q 1449 I8.0 "19.7 "II.? 9.7 -5.9 "3.8 '3.0 *6.2 *8,3*10,0,12,904.0 
3 . 0 /449 22.0 -21.9 "47.2 -13.8 -11.6 -7.5 "I'9'I'8''4'9 •'9'''I2.9' 16.0 0 . 0 7449 25.0 744.8 -19.5 -15.8 -13.0 _0.9 3.'4*O.8*44.3*5,0'8,6.I0,q, 11.0 
5 . 0 I'll "28.2 "24.5 -18.8 -15.9 '0.5 -'1.9 '0.0 *3.1 •8.5 '5.8 '7.9 ,9.5 
6 . 0 7444 "32.0 -29.9 -20.7 "21,0 -19.1
-12 ....................4.9 *6.9 *9.5 
i'D 749 "30.9 "35,9 -29.8
-26.0 -22.2 9'7 '7.8 -0, 7'4.7 *3.3''l.8 *8.9 'II'S 8 , 0 799 92.0
-32.5-29.6-26.1-10.3-9.0
-I. I'I''4'2.9'4.8'7.'l'0.5 
9 'o 749 52.0 "90.9 "10.7 33'3 -30.1 716	 -11.7 2•O+I6'2.9*9.6*7.9•9,5 
0 . 0 744 "51.0 "54.9 -'13.8 -30.Q "33.8 75.3 I3.S .7, ................... I8.Q 
II'S /99 58.o 5'l.9 -07.8 .43.5 .36.9 -20.7	 -15.8 "2' 
12 . 0 799 -65 . 8 "49,9 98.J "'43'14 "39.4
.IO'ó 17''I 9'2'I'7'5.2 119,5 '18.9 '21.0 13 . 0 799 6U.0 "50. 9 '40 '5"'42'5'38.57 9 ' 9 -17.8 S•8*5•6*3.8*6.5oI3,44*l9,o 
49 , 0 799 61'O Sfl.9 "09.5 -39.5 -39.0 "76'S 16.9 "5.1 0'3'2.0'5.S*0.6+9,5 
5 . 0 7440 "56,3 1,.9 -37.6
-32.6 -29.2 -22.8	 -13.5 -5.0 -0.8 '1.5 *9.5 *6.9 '9.S 
6'S 740 "30.0 "36.9 "29.5
-28'072.4I7.2-9.7 -2.9 0'S'I.8'8.5'6.9*V.5 
Ii's 744 "36 . 0 "77.9 "21.6 -19.9 -16.5 "41.7 5.6 "0.0 *1.7 '9.0 '5.3 *.9 '8.0 
18'S 799 "29,0 -16.8 -13.6 '14.8 -6.9 Z.3'0.7'3.2'8.2'5.006.v*lI,0 
1 9 'O 789 "21.0 "45.9 "11.9 "lU'S '1.9 _3.9 "5.5 *2.5 *5.0 '8.2 *6.8 *9.9 'II'S 
20 . 0 79 "IS'O "1 3' 9 45'57 . 3"5.I-2.3'Q.6*9.5*6.2*7,5 0 8.3 '9.9 'II'S 
21 . 0 790 "13.0 "11.9 '7.5 -4.2 '44,3 •l•5*l.3*9.8*6.7*7,8*8,o,IO,9* 42.0 22 . 0 7'19 "12.0 "II.'
-7.1 5,6 "3,8 -0.9 *1.6 *5.9 *7.8 *9.2 9.9 *12,6 *13.0 
23 . 0 79.4 "13.0 "10.9 "7.3 '5.8 "3.9 -I. '2.3*5.8*0.3*9.5 *10.7 *11,8 '12.0. 
29 . 0 749 '11 . 0 "I U'98'I"6.59.2-I .3 '2.3'6,2+8.7*IQ,3* 11,0 '19.4 'II'S 25.0 794 "40.0 "11.9 9.3 7.8"5.7"I.S'I.8'6.I *8.7 *9,8 * 10,8 '13.8 '49.0 
26 . 0 799 - 1 7. 0 "45.9 "11.1 9.98.7-2.8*l.0*5.8.8,6*IS,q. 11.9 *43.6 '19.5 
27.0 799 '16.0 15.9 "12.8 "10.5 -8.5 _9.9 *0.1 *5.0 *8.6 °I0.2 811.6 •iO.9 *17.0 
20.0 78 -'.9 0,0 -8,4* -9,9 9• 4,0 j9l 18. I'..' 07,0 17,1 29.0 47 44I,l8 -9,4 -9,0 -4,9 "7.7 6,1 9,48 ii., 13.' 14,1 14,5 
32.0 85 -1 4 .6 -11.9 .11,7 -7.9 -7,4* 44,0 9.4 00., 13.1 141,1. 13.6 
30.0 95 -1 9 ,9 _55,7 -15.' .0,9 "1,5 9.11 50.9 1'. 14.l 15.5 18.7 
32.0 941 -2 9 .5 ..jO,fl -19.5 _1I. -48.0 8,7 7.8 10,0 17.1 19.1 148,2 
33.0 941 -25.0 -71.9 -19,' Ic,5 -6,6 0,8 5,8 7,, 17,7 17.6 17,1 
3 46.0 914 -28.4 26.0 -22.8 -10.7 -7.' 2,7 5.7 2. 7.7 9.11 9.7 
35.0 140 '31,0 -31.0 -25.7
-1'.'	 -10.7 9,7 5.9 4.0 48.7 48.0 10.9 
36.0 91 '35.7
-32.9 -29.0 .22,0	 _j,8 0,l 4.6 9.0 48,7 9.0 9,48 
37,0 90 -36.7 _314,9 .29.7 .57,8	
-11.7 0.5 6.1 9.0 1.7 12,9 12.4 
38.0 89 .32.5 _39,0
-30.9 27.'	 -18,1 0.8 5,5 7.m 11.1 12.1 12.2 
39.14 94. '449,5 "348.4 .35,0 -28.9	 -15.0 -0.5 7,9 0.0 12.9 12,7 12,9 
442.0 9'. -60.8 ..4fl,* -346,7 "30•4	 '144, 0,0 4.1 9,' 13.1 15.7 18,0 
41.0 94 -64.1 "55.4 -41.6 -31.0	
-15.5 -0.9 7,14 Il,S 15.1 15.7 15.9 
42.0 97 -51.7 .97,0
-45,1 .33,'.	 -15,9 -1.7 6.4 9.* 14.9 05.7 15.2 63.0 97 '51.9 .349,8 -54,7 "35,6	
-20.1 -2.9 7,5 0,* 144,0 54,5 14,1 
44,0 944 ' 469,3 .57,8 .05,1 '447,0	 -59.5 .9,0 6.2 12.9 14,0 14.5 14,5 55.0 9. -50.1 .44,8 "45,0 "30.'	 '27,9 9,44 5.5 8,0 13.7 15.0 144.4 
46,Ij 9.1 5,5 .488,4 -45,7 -30,5	
-2',l "7,11 6.7 7.n 18.' 11.8 116.11 
47.14 9i -51.0 -51,5 .46.7 .40,11	
-2'.' - '.,o 4.6 8,0 10.9 70,8 10,4 
411.0 048 -5',4 .50.8 -42.4	 -24.' -9.7 7.6 6,0 9.7 9,6 9.6 
49.0 04 '.59 ,1 .55,0 .57,7 -43,'	 -27.9 "8,0 "0.1 9.0 4. 9.1 5.0 
50.0 95 41*,5 "53,1
-53,5 "45,7 30,fl "18.7 .14.0 0., 1.1 7.6 1,5 
51.0 1'* -61.9 "57,' .347,43 "57,0	 .449,5 -9.6 3•4 7,, 7,7 0,4 9.6 
52.0 7
-64.3 -65.' -57.0 .45,5	 -31.1 -10.9
-1,5 "I., -0.7 0,7 0,.9 
53,0 70 -71.0
-62. -56.' .447,0	 '34,0 -114.7 -44,7 -p,, -2, -1.7 .1.6 
54.0 61 -60.6 .58.4 .544,9 -57,0	 .34,6 -59,5 -6.7 '44,6 -3,7 -3,7 -.9,7 
55.0 57 -67.2 .58,7 -54.8 "50,fl	 -348.1 -16.2 .5, .5, .34,, -8.9 -46.9 
5o,0 44o
-69 .5 -60.5 -60.8 -52,5	 -39,9 -16,4 -7.5 "6.7 .34,4* -'5,fl "4,0 
57.0 40 -66.1 -60.5 56,7	 -36,7
-15.3 -6.9 -9,, .36,9 "5.4 -4,5 
52.0 35 -68.9 -63,9 "52,6	 .30,0 -16.5 2,48 '.l* "2,7 -7.0 "7,0 
59.0 27 '66.2 -60.7 "55,4	 "3',9 -19.7 -4.1 3,, 1.7 7.9 1.41 
62.0 22
-67 ,6 -64,9 -55.9	 -38,9 "7,5 .6,n lfl 10.9 77.7 11.1 
61.0 15 -79.0
-65.9	 -54.0 -15.7 15.' 10.6 15.9 14.4 15.6 
62.0 4* '5'*.1 .58,fl
-18,6 "19.9 "19., -19.9 .19.7 -19.7 
63,0 2 "75,2





68.0 I 2'.S '22.5 
67.0 1 -11.2 PosLttvo is wOod from the right	 (120'). -13.2 
68.0 I .4.0 log*tive 16 1,11+2 from tho loft (300'), -14.0 




RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERiAl.. COMPI.ETEO 0 to 27 004 PATRIC K
	 AFO, 7 28' 4 N 80' 36 * JAN. I, 956 to NOV. IT, 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 00. 27 kn, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. Ia, 956 to DEC. 31,
	 967 RAWINSONDE FLORIDA 
ROCKETSONDE 58 ko
	 op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. 1,1960 to DEC. 3) 1967 
_____________ FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KU) 08$ SPEED	 (DES) 0.135	 1.000	 2.280 0.000 5.900 50.000 84.100 95.000 97. 720 99.000 99.865
MAX	 DIR 
SPEED IDES) 
5Ff 720 '11 , 0 ''I 6.9 5.8 '3'60.6'I.6'3.404.7'5.6n7.O'5.o 
I'S 720 '21.0 -16.7 .43.3 IO.S -5.8 0.3*4.7.7.8*9.I'9,80i7.o. 13.0 
2 . 0 720 -29.0 -19.0 -46.5 -13.2 .7.6 -1.8 '2.9*6.2*1.3 '0.7 '44.0 .12.0 
3 . 0 720 '32.0 -23.2 -19.6 -16,2 .40.? '4. I'I.Q •4.2'S.4'6.S '8.0 '9.0 0.5 720 '35.0 2S.S -22.6 -17.0 '13'S '5.9 '0.4 *4.0 *4.5'6.7 '0.6 '9, 
5 . 0 720 -30.0 -27.7 -25.4 '21.0 -16.2 -0.5 I.5*I.S'3.9'S.I*8.5'9. 
6 . 0 720 '45.0 '31.3 -20.0 -75.2 9.S
-10.2 -3.6 *0'32.7'4.6 '9.0 '40.0 
7'S 720 '44.0 3S.7 '30'S -27.7 72'I -43.3 -S.S -0.4 '1.0 '4.9 .7.5 '10.0 0'O 720 -49.0 44.7 -36.5 -3.7 2S•2I6.57.3_l.3*I.7'3.8*l4.5*I2,5 
9.5 720 '59 . 0 '44, I	 -40.! .39' 77'9 .j0.7 .9.4
-2'2'!.2'Z.9*II.0* 12.0 
40 . 0 720 '46.0 -90,3 -93.8 -35,6 1I'6 -24.4 -10.7 -2.9 'O.S '5.2 'b'S '11.0 
11 . 0 720 59.Q S2.2 -96.6 '92.7 '39*7 '25.2 '42.4 .5.4 I.7°4.B '0.6 '9.5 
2'S 720 -62.0 '51.7 .18.6 .45.0 '36.9 -26.1 I4'3 -6.5 2.30'0'41.S'l2.Q 
3 . 0 720 '60 . 0 -60,7 -97.6 '44.5 -36.3 '26.2 '15.4 .7.9 .3,44 0.5 *46.0 'U.S 
I9'O 720 '55.5 "47.2.44.5 '39,0 33.9 79.7 '19.2 -8.2 .4,6 '0.1 'IS'S '46.0 
5.0 720 '46,0 -39.2 .37.9 -39.2 -20.? '21.1 '13.0 -6,3 '3. 4 1.0*I5,5* 11.5 I6'O 720 '38.0 '32.3 .30'S -20.7 736 '47.5 -9.7 -4.3 1'3 °'U'i'O 011.0 7 . 0 720 '30.0 '20.4
-76.4 -29.2 9.4 -42.0 -6.! -I.4'0.3'2.2l4.o' 5.5 40 . 0 720 '25.0 '72.3 '20.6 '40.4 I4'2 .8.7 2,6 *0.6 *2.5 '9.2 'o.o '9.0 9, 0 720. '24.0 '41.4 -46.2 -19.2 '0.3 .5.9 -0.7 • 4.0 '3,5'5.7 *7,5
.8,5 
20 . 0 720 '22.0 '45.2. '13.0 'II.? -7.0 -3.5'0.0'3.5'..6'S.8 '0.5 '9.0 24 . 0 720 .49,5 .45,0
-13.1 -10.8 -7.0 2.600.O *3.6'5.5'5,6 'O.S '9.0 
22'S 720 '70 . 0 -46.7 'i3'9 1j•2 -7.3 '7.4 04.4 *3.0 *4,7 05,6 *0.0 *9.0 
23 . 0 720 '23 . 0 '17.3 -45,4 '11,6 .7.6 -3.0 '5.9'I.7'5.0'6,9*Il.5* 47.0 24 . 0 720 2I,0 '18.9
-IS'S '13.1 .0.9 .5, I*0.04,96,0't,2*l6.o*I7.5 
25.0 720 '33,0 '48.9 -17.3 '14.7
-II'S 5.S*5.I4I.6*6,5*8,9.I7,5•l3.O 
26 . 0 720 '34.0 '20.9 '48.6 -46.6
-13.2-7.1-0.2 '9'3'7.5*l0.4*44.5* 7.0 27 . 5 720 '30,0 '24.9 .20,9 .	 -19.1
-IS'2 '8.0 0.6 *5.5 *0,9047,9 '20'0'21.0 
211.5 89 "2'.0 -03.6 -20.6 -18.0 -9.0 '0.4 7.9 15.9 20.9 040,0 28,1 29.0 90 '29.5 -25.5 -23.9 19.S -19 .0 '9,5 4.5 17.4. 17.7 14.' 19.8 
30.0 90 -37.1 _59 21. -14.2 .7,5 9.5 .0 15.7 19,0 15.9 
31.0 91 -37 .0 .30,fl -20.9 -23,5 -10.9 -5.4 5.5 7.o. 9.' 19.4* 80,5 32.0 91 .30,9 33,4 -31.7 -25.7 -19.1 9,1 (.9 8,0 7.7 7.5 7.7 33.0 9? -40.8 .37,0
-35.0 30,2 -20.' -19.9 .0,4 4., 10.1 14.4 14.7 
34.0 9? -39.8 -30.8 -35.7 '37,3
-24.0 -11.6 -3.' t,n 19.7 14,9 15,5 35.2 9? -49.2 -40.' -35,4 -34,? -29, -17,0 .5.4 fl.* 2IIU 21.' 28,0 35,0 90 -44.9 .43,9 -40.8 .36.0
-27.5 -16.7 -0.5 9.0 20.' 23.fl 23.0 37.0 90 -47.3 -44.5 -4,7 37,5
-29.' -14.4 .4.9 -7.0 24.1 09.7 29.7 38.0 94 .40,5 .54,0 43,5 .3',6 .39.4 -50,0 -3.7 I.' 16.9 17.9 17.0 
39.0 94 -46.1 .44,5 -47.4 -47.6 -36.2 -29,' -4.7 -1.7 4.6 1.7 3.7 
45.0 9.9 -69 ,5 -45.4 -44.9 -57,5 -35.7 -21.8
-4.5 '4,, 10.9 8.0 7,0 
41,2 93 -54.9 .57,0 -45,4 .4?,9 -39.7 -22.4 -10.5 -4., -4.47 .3,8 -3.4 
.42.0 93 -5'.7 .59,0 -40,7 -46,2
-36.7 -55,9
-i4. 657.,-4,S-4,1-4,0 
43,14 9? .50,5 -58,4 -53.5 4*6,9 .30,9
-28.9 -57. 617,o.9,0.5,fl-4,9 
44.0 88 -69.8 .57,9 -55.6 -467.fl -64.4 20.0 -jl,9
-17.. .5,0 -7,0 .7,9 
45.0 87 -79,4
-62.4 -58.3 -57,2 -42.9 -29.9
-20.4 '15,9 -9.0 -9.3 5.2 4b.0 07,
-65 .3 47,fl -57.0 .56.1 -40,0
-09,' -II • 412,0-5.0 -9.7 4.0 
47,0 83 .73,5 60.t -57.8 56,' 47,4 -30.7
-75.9 -8,o -9,0 .4,9 'I.4 56,5• 8. 8'.l -75,7 -70.6 -61.7 .40,5 -31.4 .75.4 -14.8 '4,9 _4.7 0.2 49.0 95 '80.6 -70,7 -76.7 '53.' 5fl,7 -35.1 -20.6 -16.9 0.7 9.1 1.2 50.0 940 -85.5
-82.' .79,6 -67.7 -55.0 -41.7 -59. ''14.,-9,,-4.,-II.'. 
51.0 77 '94.9 -87.' -02.5 _5*,0 '55,5
-57.9 -19. 9 '10.' -7,0-7,4-7,3 
52.5 74 -95.5 -87.4 -77.4 '69.1 -56.' -60.7
-14.7 51.' -7.0 .7.4 -7,3 53.0 70 -95.5 -89.4 -70,9 .73,9
-56,4 -81.1
-85.5 '10,4 -7.0 -7.6 -7.4 
54.0 SI -47.8 -79,6 -79.0 '77,7 .50,7 .49,9 .30.5 '15,8 -7.7 -7.4* 1.4 
55.0 5' '94.7 .70,0 -79,5 -79,0 .55.9
.44,9 .35, 4-59,,5,o7,07,q 
55,0 47
-89 .9	 . -03,1 '70,9 -50.2 -49.5 '20.4 '27., '9.4 .7,0 -7.7 570 45 -91.0 .97.9 .88,7 '75,fl
-60,2
_49,7 -29.' '11.4. .5.2 '9.7 .5.5 58,0 35-904.4
-91,9 -70,5 .59,9
-'41 ,fl -59. --------------4.2 
59.0 24 '94,9 -01.9 .70,8 ..50,7
-44.5 -31.4 '17,2 -17.4 '17.9 .17.0 60.0 28 -47.5
-83.9 -79,7 -60.9 .40,4 .37,9 29.o -25.? -20.0 -20.0 61.14 8*, -94.3 '77.5 -69.0
-35.9 '04'' '20.5 -23.0 -23,0 '23,7 62.0 15 44.0 '79,4 '59,9 .54,5 '07.' 37.4 -3'.' '37.0 -30.9 63.0 It -44.5 '05.4 '62.2 -57,7
-35.6 '37.6 -32.4 39.' -32.7 64.0 7	 130,2 .74,9 57,c
.45,9 ,49.	 . '09.9 -45.0 "46.8 -44.9 65.0 5	 '56.3
-59.0 ..34,9
-33,' -37.9 33,0
-30.5 .32.9 56.0 4	 -61.5 .58.0
-9,6 .4.7 .5,9 .4,4 .4,9 -64 67.0 1 -69.0 Positive 00 wind from tho right (120'). '54,2 -26..7 -04 .4 '24.2 '06.9 '04.7 '26.9 58.0 4 .59,7 Nngotive is wind fro,o the loft	 (300) '08,9 -09,2 .59, ''59,.-19,,' 19.4 -09.3 69.0 375 349
-5.5 -5, 5 70.0 7 449
.
447 94 00 93 9,4 93 44
41 
RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH 	 TABLE 3.12 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mst.rs)
EASTERN TEST RANGE 
SERiAl.	 NPLETED 01027 koo PATRICK	 AFO, 7 28'14 N 60' 26 W JAN. 1,1956 to NOV. IT, 1958 
RA11NS005E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 01027 Sn, CAPE KENNEDY, 5 28' 29 N 00' 33 W NOV. 8, 1956 to DEC. 31, 1967 
RAWINS000E FLORIDA 
ROCKETS0NIE 28 km op CAPE KENNEDY, 9 28'29N 60' 33 W JAN. 1,1860,0 DEC. 31 1867 
FLORIDA ________ ____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EN) 088 SPEED	 (DES)	 0.135 1.000 2.280	 5.000 15.900	 30.000 84.100 95000 97.720 99.000 98.865 SPEED (DEGI 
SEC 7. .11.0 '9.98.7'7.66'S .3.9 -0.9 *1.4 '3.2 '9.2 '4.8 '7.6 '6.0 
1 . 0 754 22.0 -21.9 -18.3 -15.6 -Ii.' .7• I 0.6'4.S'7.I'8.9' 10.7 '149 '21.0 
2'S 744 -27.0 -24.9 -22.1 -19.7 '15.0 10' I 3.I'2.0'4'6'6.O '6.9 I4'9 '07.0 
3 . 0 744 31'O .30.9 -26,7 -22.0 -17.9 )2.9 6. IO.2*2.2'3.8'5,2*0.9'7.S 
45 799 -36.0 32.9 29.5 -25.3 -21.7 8.72,5'0'''2.3'3'S'6.9'9'0 
5'Q 744 '40.1 39.9 34.2 -29.5 -25.5 .,8.7	 -10.9 .3.5 -0.3 '1.6 '5.0 .6.9 '16.0 
6'S 749 4tQ 43.9'37.5'33.229.221'd -13.9 -5.3.I.I'0.0'3.I86.9'8.0 
7. 0 799 '98,2 '41'S .36.3 -32.3 25'I	 -16.3 -7.0 .1.8 -0.2 '2.3 '9.9 '20.0 
0 . 0 499 '52.0 '97,9 '93.7 '39.7 -36.1 '79.1	 -18.7 9.9 ..1 -a.4'3.I'7.9'll,o 
9.0 749 -56.0 '52.9 -48.6 -45.0 .90,8 .34.0	 -21.1 -10.0 .4.0 -0.7 0.0 .7.9 .10.0 
00 , 0 794 '69.0 '60.9 -56.0 -52.5 -'6.9 '37.2	 -23.5 -11.1 '4.7 -2.1 '0.1 '9.9 '12.0 
11 . 0 794 69.5 -58.5-63.6-99.3-39.6 -25.9I2.56.0'2.9'0'2'5.9'7.0 
02 . 0 79'I 74.5 '70.9'6I.5.56.952.24I' 7	 -27.8 'I 9th '7.2 9.S 'l.4'5.9'I5. 
13.0 744 -72.0 .51.5 -64.8 -5.S -40.8	 28.2.I6.5'I0.2'6.94.0*I.4'2.Q 
I9'O 744 . 65 . 5 '69.8 .55.5 -99.5 '45.5 - 38.7	 .27. 6'I6.4 1I'0'7'3 4.I'0.3'0. 
05'5 794 '5 9. 0 -51.9 -97.8 -46.0 -91.0 '4.4	 -29.6 -15.3 .7.8 -7.2 3.4 '0.0 '1.0 
16'S 744 '64.0 .97.9-43.7.39.3.39.8 j9.S	 '20.9 'I3,2'8,2'5.l'0,6 '0.9 '2.0 
07'S 744 96'U '93.9 35.3 '32.5 '28.7 '74.5	 '07.2 I0'7 '5.7 '3. 20.O'S.4'6.5 
IS'S 744 '33.0 3 2' 9 27.S'26I 22' 8 1 93	 I3.3 -7' I '2.7 '0.2 '5.906,9k 8.0 
7.0 744 '32.5 .27.9 '23.7 -20.7 -09.4 19'8 '0.7 '3.9 '0.4 *1.2 '2.9 .5.9 '8.0 
20.5 749 '2 7 .5 '23,7 -ZI.O'I7.II2'0'6.2'l.6'0.S'2.2'3'7 *6,6 '7.0 
21'S 74* 77.0 26.9 '20.8 '07.7 _I4. 'oO.6'5.4'0.8 *5.92.7'4,6 '5.9 '7.0 
22.0 744 '27.5 '22.9 '09.3 '17.1 '14.3 '10'9 .5.7.I.0,2.0*4.2'6,I,7.9* 00.5 
23.5 714 '33.0 74.9'2I.2'19.0 '06.9 418 '6.5 -l.a '2.4 84.S'5.4 *9.9 '02.0 
24'S 744 '3 4. 0 '29-9 24.7 -21.6 '19.2 -iS-I '7.8 _I.9*3.I*5.I'6.7eI5.4*II.5 
25'S 799 '3 5. 0 '34.9 28.2 24.5 '20.6 'j6.6 '9.9 '2.4 *3.0 '6. '7.5 *j5.7 '12.0 
26'S 744 '34.5 '32.9 30.2'21'S'Z9'3 I'	 '11.3 .2.8 '9.3 '7,8 *00.7 •i5.4 '06.0 
27'S 799 '90'S '39.9 '27.8 '28.0 '29.9 'I	 '12.8 '2. 8 85.8 .05.4 804.0 'IV'? '22.0 
28.0 032 -24 ,0 -25.0 -29.' .70,8	 -11,9 5,7 53.9 14.8 15., 19.8 25.2 
20.0 134 38.6 -39,7 -29.9 -25.1 .23.6	 -19.7 9,8 jl.0 16.5 041,7 21.9 23.2 
30.0 1341 '40,7 .38,5 .35,7	 -30.1 -23.7	 -15.0 8,2 17.0 19.n 19.9 22.6 2.7 
31.0 041) '49.4 -39.6 .37,8	 '35.0 75.8	 -17.7 8.9 20.4 26.8 26.4 29.4 29.5 
32,0 141 '42.4 -40.4	 -35.4 .29,8	 -19.' 8,9 26.5 27.0 31.4 32.6 32,4 
33.0 14, -51.1 '69.4 '44.	 .38,9 .59.5 9. 28-fl 30.. 314,5 35.7 35.7 
34.0 141 '59.9 .57,4 .43,8	 '47,5 .35,9	 .18,5 12.9 25,9 29.0 82.6 53,5	 . 92.5 
34.0 141 -51,4 .57.6 .49,8	 .48.7 .38,1	 .10,4 16,6 22.' 26.8 49,4 44.', 44,7 
36.0 i4 '45.4 '51.6 -55.'	 '49.5 '5II.	 -17,4 14,4 72.0 29.. 37,4 47,8 49,71 
37,0 141 '64,9 -69.5 -57.°	 '53.5 '42,7	 .22.2 11,5 25.0 27.8 49,4 57,7 50,9 
38.0 141 '75.5 -65.9 -67,'	 .57,7 -42.'	 -27,4 15,8 28.7 32.8 39.5 67.1 47.4 
39.2 142 '74.9 .72.5 .69.8	 .58,8 .44,8	 -75,0 57,5 so,, si.. 37.' 39.0 40,0 
40_U 142 '75.3 -74.9 -71.'	 .60.5 .41,7	 -27,5 18,5 34.9 37.0 41.5 47.0 47.3 
181,0 142 '77.3 -74.6 .69,0	 -60.9 '52,7 .28.4 10,7 27.' 35* 37,5 55,5 55,8, 
40.0 142 '77.2 -65.9 -63,4 .50,6 .27.0 18.8 34.0 33.n 441,6 41.4 40,9 
43.0 130 '72.9 '68.4 62.8	 -59.0 -52,2	 -26.1 59,8 32,7 34.7 41.4 51.8 52.1 
44.0 142 -60.8 '67,5 .62.8	 '60.0 .52,2	 -25.7 15.4 30.0 30.7 45.6 43.1 42.1 
44,0 134 '85.1 -72,5 '68.'	 -62.7 .57,6 -27.7 11,7 29.5 37.0 40.4 50.1 50.4 
44.0 137 -86,0 '74.6 .57,0	 .59,9 '57,5	 '06. 7,0 26.' 31.fl 55.4 47.7 47.9 
47.0 138 '87.4 '76,6 .73,4	 .60,0 -67.0	 .20.0 0.6 21.4 32.8 43.6 49,7 49.7 
48.0 135 '74 .2 '76.'	 .72.0 '50.' -19.7 8,4 19.4 30.8 81.5 55,2 51.5 
40.0 130 '82.8 .77,7 .76.0	 -72.5 '67,' '84.0 7,2 57,8 31.0 44.7 48.8 49.5 
50.0 121 '97.5 '81.7 '76.4	 .73,7 -52.0 '54.' 9.9 16.' 29.9 45,6 42,9 42.4 
51.0 122 '97 .6 .04.8 •78.0	 .74.8 65.8 .56,5 5.3 2.7 30.9 35.8 39.8 38.9 
50.0 115 '101.7 -62.9 -60,7	 '77.0 .60.8 -11.5 8,8 71.9. 35.5 32.0 32,4 32,4 
53.0 110 -lUt.4 .92,8 .53,6	 '76.7 '65, '06,0 4,1 77.5 39 . 33.8 38,5 34,5 
54.0 102 'tO'.3 '97,7 '54,7	 '75,0 '57•6 .54,0 4,9 22.7 29.' 36.0 17.5 37.5 
55.0 9. '97.0 .84,8	 -87.4 '66.8 '176 4,6 23.4 31.7 40.1 40.5 40.7 
56.0 81 -07.8 '96.'	 -88.7 57,4 -29.7 8.1 17.' 33.7 83.0 41.7 43.9 
57.0 67 '92.2 '85.7 .58.8 -27.7 5.7 13. 37.6 38,' 37,0. 39,5 
58.0 51 '81.5 .5fl8	 .76.4 .54,8 .18,5 5,8 19.5 34.' 38.8 38.4 35.5 
59,0 39 '90.0 '70.0 .63,8 -31.5 4.8 26.0 25.* 24.8 27.1 27.1 
60.0 27 '100.9 .79,8 55,6 -39,0 7,5 6.9 12.0 12.4 12.7 12.7 
61.0 16 '91,5 .57,4 -3.5 '4,8 7,0 7.6 7.9 7.9 7.7 
62.0 4 '75,6 . -72.7 .57,0 .30.5 50.6 11.7 15.' 10.8 11.41 
63.0 2 .50,4 . '60.0 -61.1 .52.7 '62,, -52,7 '52,7 '52,7 
64,0 1 '76,7 '76.7 
P*,itiv, 1, viod fron the right (120*). 
0.880190 18 wi,d fro,. 11*, left (300').
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RIGHT AND LEFT CROSS WIND COMPONENTS 30 DEGREE FLIGHT AZIMUTH
	 TABLE 3.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION M$L PERIOD OF DATA 
LATITUDE LONI3ITUDE RANGE (m.tsr,)
EASTERN TEST RANGE SERIAL COMPLETED 01827km PATRICK APR, 7 28' 14' N 80' 36' W JAN. 1,1956 to NOV.17, 956 RAI1IISONDE FLORIDA (CAPE KENNEDY, FLORtDA) 
SERIAL COMPLETED 088 27km CAPE KENNEDY, 5 2829' N 80' 33' W NOV. 8, 1956 to DEC. 31,	 967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 2829' N 80' 33 W JAN. 1,1960 10 DEC. 31, 867 
____________ ________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KM) BBS SPEED IDES) 0.135 1.000	 2.280	 5.000 19.900 50.000 84.100 95.000	 97.720 99.000
MAX	 DIR 
99.865	 SPEED IDES) SFC 8766 11'O "10.1 "2.9	 6.6 5.2 .2.8 
I'S 8766 "36.0 "22.5 "66.9	 -13.8
-10.9 .5.8 "O•2 *8.3 *l.I 00,7 .iQ, •i5'7 032,0 2'S 8766 "32.0 -27.2 "20.7	 -16.9 -13.4 -7.8 I.6*2.q*S.l.7.l*8.9 '19.5 '38.0 3 . 0 8766 ' 9 6.0 "03.0 "29,4	
-20.7 -16.9 -10.1 "2.8 01.3 *8.9 *6.2 *7.8 *13.0 •33.0 8 . 0 8766 '51.0 "30.6 '26.3	 -2•6 -20.3 I3'3 .9.! 00.6 *3.' '5.1 °7•9 067.0 28.Q 5 . 0 8766 69.0 3•7 -32.7	 -21.9 -23.9 "66.2 5•6*0•2037*5.5*6,9*ll,5o23.g 6'S 8766 63.0 97'9
-36.0	 -31.9 -27.5 1917.o_o.l03.7oS.5*7.z*12,5.zq,0 7 . 0 8766 -71.0 "53.2 "11.2	 36.
-3o.' "72'S -8.5 "0. l*3•6*5.6'8.0*13.3*26.0 6 . 0 8766 78. '56296I9O•2'35,3-75.5 I0•3 0.2 *3.6 *6. *8,2 013•6 '25.0 9.Q 8166 80. '65.5 '61.7	 .95.6 -39.8
-20.2
-12.0 -0.3 *3.9 .6.5*8.8 '19.7 '23. I0'O 8766	 -108.2 '72.0 '56.2	 .SQ.2'43.9 "32'6 "63.7 "D'S "I'S *7.5.IO.l '16.5 .30.0 ll'O 8766 - 9 3 . 0 "76.6 -61.6	 _5'4.5 -97.9 -35.9 -15.8 "0•6*'I•9*0.3*ll.7619.003z.o I2'O 8766 '81,0 "78.2 '63.? -56.6 '50.1-38.0 -18.3
-1.1 *5.2 0.i '12.9 *73.7 '31.0 13 . 0 8766 -85.0 1S.8 .60.8	 "5S'3 -49.2 -38.3 19.' l•7*5.2*9.4*13.I•71.6091,0 14'S 766 '7.O 69. 056
. I-5o.6-'Is.3 -35.0 "10.9 "1. 7''I'9 08.6 '11.8 *73,0 ° 20.5 16 . 0 8766	 -67.0 '59,5 ''19.5 .16,9 39. 31'l "16.6 "0•7 09.7 '7.5 060.9 *68.1 *22.0 l6'O 0766 S8. "51.0 93'i -30.6 -39.3 76'9 -12.8 *0.9 *9.9 '6.8 *8.6 '13,2 '20.0 17'o 6766 67.Q "93.0 '35.0 '32.2 -20.3 "II'S .8. 7.Z.'4 *5•9'7.6'9.UoI2,5* 17.0 l6'O 8766	 56.0 "35.0 "20,6 25.9 22.2 -S.0 '"4.9 °'''4 *1.7 *0.1 *10.5 I'4'O '18.o 19 . 0 6766	 '92.0 "31.0 '23.2
-20.1 -16.5 -10.8
-I. 9 *6.9 *9.6 '10.9 *12.2
.14.0 *20.0 20'Q 8766 36.O
-26.6
-19.1 -15.8 -12.9 72"D.I *8.3 011.7 013.0 *65.4 '18.1 lI'S 8766	 '20.0 73.O"16.'I.I3.S"Io.9 •S6*I.2*Io.o*l3.8*I5,7oI7,'1.2o.5.z9,0 22'o 8766 '38.
_15.5
-i 2 •7 ' 9•O .4.8 '2.! 011.2 '65.2 '17.0 018.6 *77,4 039.5 23.0 8768	 "33.0 "23,5 16,I -13.0 -9.8 
79 . 0 8166	 '3 9. 0 75.0 '17.6 I'l'3 "11.1 S''1°3'I'12.9'I7.Q'18.7*20.3.73.7.37,3 
25 • O 8766	 "39.2 "28.0 I9.0 'l6.6"17.8 "6'6 02.8 013.5 'I7' 019,8 *21.7 '26.0 35.D 26'O 6788	 'lO "3I'0 "22.6 "18.6 15.0 "7.7 *2.6*13.9*18,5*20.6*22.7 '76.9 '33.0 27 . 3 8766	 "42.0 '33.3 '23.6
-20.0 -16.9 '2'2.5'l'4.'4°I9'2'7I.5*23.6'2o.7'9Q.5 
20.0 9199	 2'.8 -29.' -23,7 -21.1 .18.9
-19.9 9.5 16.1 20.7 21.0 25.0 25.9 27.3 25.0 1225	 '29 .6 .39.3 -26.7 -23. .20.9 12.' 8.2 16.6 21.2 05.* 25.9 09.7 31.0 32.0 9254,	 -40.7
-35.' "39.9 "26. -22.3 -14.0 7,8 17.0 2_.' 04.' 26.8 32.7 36.6 31.1k ¶262	 '60.68
-33.3 "20.9 -20.5 19,6 '.4 17.9 23.0 25.9 29.1 33.4 35.3 32.0 ¶279	 ' (4 9 ,6 -35.9 -39,7 -27.5 -10,0 9.1 17.7 25.0 27., 29.7 39.3 41,9 33.0 ¶299	 -51.1 "(45,7 -30,7 "33.7 -37.1
-29,2 0.3 19.0 26.5 27.* 31.9 37.7 30.5 34.0 ¶316	 .59.4 "50.1 -50.7 "35,3 -32.6 "23.9 -0.7 10.9 25.' 29., 32.0 06.7 50.0 30.0 1330	 -55 ,6 .52,1 .49,0 .39,5 .36,9 "24.8 .0.8 19,8 25.7 39.. 33.0 50.2 63.0 36.0 933.5	 "50,4 .55.7 -45.5 .47,0 -35,6
-25.' '9.1 20,8 27.7 3fl.• 33.5 50.7 62.1 37.0 1331.	 .66.8 .60.1 -60.8 .43,1
-35.18 -25.9 "9.2 29.0 29.4 31.9 39.5 50,7 55.5 32.0 ¶365
	 75.6 -65.7 -52.0 .57,9 -30.1
-27.' -2.0 2'.' 20.0 33.9 35.* 61.7 75.2 35.0 9355	 -76.4 .72.1 .58,0 -55,9 .30.0
-29.9 -0.3 09.5 31.9 35.0 30.9 69.0 73.5 60.0 1357	 78.3 -75.4 -53,2 "56.' -49.1 '-2'.' .0.9 28.4 3.7 34,. 318.7 59,2 04.6 
'85,5 8357	 .79.3 .75.7 "55.0 -47,7 -51.9
-30.7 0,9 25.8 37.7 39.7 51.' 59.6 85.0 
'8.5 9341.	
-7 7 .2 -55,n 59,3 -41.6 -30,4 7.0 27,2 39,8 39. 51.' 66.7 01.6 43,5 1331.	 -12.9 -59,2 .09,8 .59,0 -50.5
-31 .5. - 0.9 29.2 37.5 520 44.9 53.7 94.5 45.0 1322	
-8 9 .9 .55,7 .57,8 5?,1 .45,0 -39,7 1.1 30,0 49.9 43.. 45.5 53.7 09,8 489.5 9305	 "85.1 -79,7 -69.9 -56.' -50.9 -39.7 1.7 37,9 47.9 518,. 50.5 50.2 00.4 46.0 7207	 '64 .0 .75,7 .66,8 .50,0 .57.1 -32,4 9.1 35,7 55,5 59,0 57,4 59.3 03,5 
'67.0 9251	 '89,4 .75,3 -67,0
-57.9 .53,3 "33,4 9,7 35,4 55,9 59,9 50.0 60.7 01.9 60.0 9235	 '181.1 .75,8 .79,0 -63,5 -54.7 .36,2 0,9 35,4 (46.0 51.* 55.1 59.3 77.5 
'4 9.0 9215	 82,8 .89.8 -70,0 -68,9 .57,6 '.36,3 *0.0 36,5 447,7 52.* 55.5 50,8 63.9 5U.0 ¶174	 '97,9 .54.8 .75,7 .50,0 .50,7 .38,2 -1.0 36,3 50,0 57,n 56,0 69.5 65.7 51.0 0131	 .9 9 .6 .95,8 .75,7 .59,' -50.5 -30,5 .9,7 34,7 59, 55,5 52.0 1075	 "139,7
-95,4 "77,9 .59,0 "505 5fl, -2.2 39,9 50.3 55., 50.8 54.5 56.0 53.0 1018	 -009.5 "97,5 -74,7 -73,0 -59.9 -62,5 .2,2 3c,o, 49.4 54,, 6t.fl 47,8 70.0 5'I.0 82(4 . 70'.O .99,7 -77,6	
-79,6 -69.9 "55,9 -8.1 36.3 49,0 58.' 51.(1 59.7 05.9 53.0 8188	 .-45.1 .89,0
-79,4 "72.9 -62.4	 _.r45.7._4.5. 34,1 50.0 55.n 60.7 50.9 91.3 56.5 763	 '07 ,0 "05.0 -89,2 .75,9 "53,9 .55,0 .4,4 35•4 St.' 54, 59,5 65,0 60,0 57,5 55(6	 . 1.7.0 "06,5	 "74.4 -67.0 "40.6 .6.7 37,7 51,1 57.9 60.0 67.1 67.7 56.0 515 "909.6 -09.6	 -72.' .55,0 -47,9 .4,' 37.0 51.9 50,, 69.0 59,5 50.4 59.0 393 -104.0 -05,5	 "76.5 -67,9 "46,7 '.7.5 39.9 51.9 50,, 57.1 59.0 60,4 60.5 271 "I0.3 -97, .70,0 .50,3 -40,7
-4.5 39,9 53,0 59.n 50,9 79.7 72.9 61.0 - 180 93.1 . -66,1 "77.' . .-70.3_ ._o50,.7_...,2,3 . 43.2	 . 50.7 77.7 72,9 18.5 75.7 62.3 02	 "95.5 "89,0	 .99,2 .75,9 "59,7 0,0 44,9 57.0 59, 77,8 74,0 77.1 63.5 it,	 -97,5 . "99,1 .89,2..... ,&2.,5___...-2t.o.. (44,3 60.7 59.0 60,4 72.2 75,3 69.0 61. "93 9 .2 70.0 -77.5 "55. 30.' 69.9 6'.' 59. 60.0 50.9 65.8 34	 _54,3	
- .62.1	 _..51,0-...... 91.7	 . 44.0 09.9 54.. 66.5 64.4 55.6 68.0 20	 '6'.6 .59.9 .45,0 2.9 37.6 55.4 77. 72.7 77,0 72.9 61.0 _.. 35 ................
-61,7..__. (4.4.7._8.,.ç_._.55,2.._ 57,9 .	 70,, 79,8 99,9 - -80.0 58.0 20 -895.7 I'Ooitive 09 wind from tho right (12o'r107'4 -09.5 "0,9 3fl,* 50.5 57.. 59.4 59.7 57.7 65.0 06	 I0c .4 Nogt0v, 00 wind lrom the left (300°) .00.1	 .55,0 '5.0 2'.8 52.5 44.7 '47_' 43'6 43,6 72.6 25 -125.1 -907.7	 -55.0 6.4 39.0 57.0 (49.n (43,9 51.5 55.4
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 4.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE $16161 cOMPLETED 0 to 27 k. PATRICK	 AFS, 7 28' 14 N 80 36' W JAN. 1,1956 to NOV. IT, 1996 RAWINSONDE FLORIDA
. (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 kn, CAPE KENNEDY, 5 2829 N 80 33 W NOV IS, 1956 tO DEC. 31, 1967 
RAWINSONIE FLORIDA 
ROCKETSONDE 28 km CAPE KENNEDY, 5 2829N 8O33 W JAN.	 960 Is DEC. 31, 1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTROOYNAMIC5 LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE,
	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) 088 SPEED	 IDEA) 0.138 1.000	 2.280 8.000 19.900	 50.000 84.100 95.000	 97.720 99.000 99.865 MAX	 DIR SPEED (DES) 
5Ff 7'18 I1,O -9.9 .4.9 -5•8 '4,6 .2,6 04 *1.6 .3,7 .8•6 *6,2 ,79 .9• 
I0 744 I6.0 -15.9 10.9 -9.7 7.6 .3.6 *1.1 *0.3 I3' 15.6 *19.8 24.' '26.3 2 . 11 784 I'.O ')4.9 -9.1 -6.6 -6.2 .2. 7 * 4 .2*II . 6 O IO.2'22.o'2 9 .5 *27.9 '32,0 32 1$. I40 11.9 6.5 _3•7_2•2*0O*6•9*I8•8*22•6*28•5*20•6*33.90Il.n 
'4.1) 744 I5.0 12.94.82.60.5 •2•Z *9.6 '10.9 *26.0 030.3 '3't.S *qp9 *82.5 6.0 781 . 18.0 I4.9 8.8 -2.0 2.l .4.Z	 '12.5 '22.9 *30.1 '35.0*41.1 ''44.9 '50.0 6 . 0 744 I40 0•93•sI.6*n.46.I*I5.7•26.9*3q.7*3o.5•9*.7o5I,9o56.o 
7.0 745 13.0 1i.0 -4. 7	 0.9 '1.2 '7.8	 . fl8.6*31.6*40.S*47.O*52.l*56.9.S9.O 
8•0 788 12.d 10.99.8I.3'I.5 9• **2I.3*35.4*qs.2*5I.7 .57.5 '66.9 '69.8 9.(j /94 I1.0 •7.8 4.3 '1.7 'iOS'29.3 039.3 *59.9 *65.6 *61.2 *68,9 *72.0 
0 . 0 798 21•0 I6	 97.8_2.5I.2*2.5027.3*q3.S*53.5*62.0*70.5.77.9*8I,, 
11 . 0 744 I4.0 I 19 7.3 3.0'2.6 03.4 3Q.3 *47.2 *57.0 '65.5 *71.8 *83.9'97.3 I2'o 744
-i 5•95•5I.0'4.0'l5'9*32.3*48.S*s9.5'65.7*73.5*oo,9*83.0 13 . 0 784 16.0 -7. 15 '2.4 '8.S'l°.3 '32.0 '47.1 '66.3 '61.6 '66.1 *79.9 *01.0 
19 • 0 754 2.71 * I .2'5 .9 '8 .9 ' I 7	 '79.4 *93.9 '53.7*56.7 '63.6 *72.9 'S'o 5.0 749 4.3 2.9 *3•2*5•3*9.U*I5S*27.O*39.I*46.9*52.3*57.5*66.o*72.O 6 . 0 /44 -3.0 2•9*0•0*39'75*I3•5*23.0*33.I*4Q.l*43.2*66.5*go.V*5q.O 17 . 3 744 3.3 0.8 '1.1 '3.7 *9.7	 *18.4*27.l*39.3*37.8*40.2044.952.X 10 . 0 754 -9.
_6.92.8_o.8*I.2*6.4*12.9_22.9028.0031.s*39,3.37.9.4l.O 
9.0 745 *.0 -é.9 3.7 2. 8fl•5*26*0.3*l5.t*2I.7'27.Q*3I.l*36.9*9q.o 
20.0 744 -0. .5.9 -9.6 3.2 00 '5.J'II.3 '17.9'I9.5 '23.9 *20.9 *34.5 21 . 0 744 I5.0 -14.9 0.5 7.04.4-0.9'3.9*9.o*14.l'I8.Q*2Q.I*25.9*30.o 
22 • O 744 22.2 I 69lI•S8.25.3_20*2.6*5.3*I2.9*I8.o*24.z.32,9*3o.o 23 . 0 744 19.0 10.9 I2.S -9.2 -6.6 .2.6*Z.l*8.4*I4.2*19.5023.3
. '33.9 35•o 29.0 749 20.0 -19.9 I9.0 -11.0 0.I .3•0 *2.6 *8.9 •154 'I.o 523.7 '31,9 530.o 25.0 764 10.0 13.7 -10.2 7.9 .3.2 .3.') *10.9 *16.6 .20.6 *25.7 .39.9 .33. 
26 . 0 744 02.0 -10.9 13.9 -11.6 9.6 -3. I' 4. 3'I3 . 9 '20.9 '29.0 *29.0 *30.9S.O 
27 . 0 744 21.0 -18.9 16.8 -13.5 -10.3 3.4 '5.9 '15.7 '24.2 *27.0 *39.2 .40.4 *41.0 28.8 106 98.5 -17.' .6.4 .0.7 7.0 17.9 23.' 24.. 7R.fl 26.6 29.7 29.0 107 19.S -15.0	 -18.' -5.9 -1.7 9.' 00.0 23.7 27.0 29.0 30.0 32.9 30.0 1Dm -2'.5 -19.0	 -13.5 -10.9 -9.0 j15. 29.5 29.2 39.5 37.9 35.9 36.1 31.0 107 -23.9 -19.'	 .j7.5 -17.1 -7.' 13.7 25.7 379.5 34,* 35.5 35.7 360 32.0 113 -37.2 .22.0	 -20.9 -16.7 -2.0 10.0 29.7 34.5 34. 34.9 36.7 35.9 33.0 115 .30.5 -36.0	 -25.8 -29.1 .00 15.6 27.' 38.1 34.1, 34,5 54.9 44.9 34.0 117 -00.0 .390	
-34,' -29.9 -0.7 17.8 27.9 34.5 30.' 4l45 06.4 43.5 3o.0 116 -45.5 -42.11	 .35.7 -29.' -I.' 14.9 20.5 35.7 49.6 55.9 45.40 47.0 36.0 111, 89.7 -45.9	 -35.4 -30.9 -',0 10.0 20.8 33.5 55.s 44.9 47.9 49.14 37.0 11 54.0 .43.'	 -90.7 -35.1 0.9 19.5 25. 35.8 55.1, 49.9 49.2 49.3 38.8 115 -50.6 .85,0	 -4)4.4 -35.7 -0,' 10.7 3!.' 36.7 03.6 49.4* 50.5 59.5 39.0 117 49.0 .44.0	 -49.0 -37.7 -7.4 15.7 32.7 50.9 44.o 59.0 57.9 51.5 40.0 115 -745.4 -25.' -7.11 19.8 37.8 41.4 45.). 511.0 52.6 52.5 41.0 117 706.7 -46.7	 -45.' -33.9 .-0 19.6 38.! 50.7 57.o 53.5 52.0 53•5 42.0 114. -58.0 .44,0	 -43.4 -20.3 -0	 19.9 34.5 54.3 52.4 59.o 55.0 55.0 43.0 119 50.9 -48.0	
-42.4 -19.0 -.9 19.0 35.0 40.4 59., 50.0 60.6 60.5 49.0 115 -56.5 -45,0	 -44.0 -19.1 -3.5	 29.7 35.9 49.7. 60.0 63.0 66.0 67.0 45.0 011 69.2 .49•0	 55.9 -10.4 -2,4	 23.3 39.5 49.5 63.7 63.0 71.5 71.5 46.0 110 57.0 -59.0	 -45.5 -17.5 -	 .0.4	 2)4.5 40.6 53.6 57.0 62.0 75.9 75.9 47.0 106
-64 .7 .49.0 -40.4 -19.7 0.4	 24.0 44.2 50.4 6'.* 55.9 77.0 70.9 48.0 104 59.6 -40.9 -39.5 -17.9 -(5.7	 27.5 46.0 50.0 69.9 54,fl 50.1 00.3 49.0 105 -50.0
-53.0 .35.7 -19.9 -0.1	 30.0 145•* 54. 57., 71.fl 09.9 00.9 50.0 100 -50.3 -60.9 -20.' -20.0 1.0	 31.5 46.9 56.fl 69.7 75.n 60.0 60.2 51,0 95 -61.5 -27.' -20.2 7.'	 31.6 47.7 59.8 69.0 25.0 75.5 75.7 52.0 6* -59.2 .27.0 -21.5 0.0	 39.5 49.0 59.6 67.0 74.7 74.9 75.0 53.0 03	 -56.9 -27.1 15.9 5.7	 3.3 57•0 51.0 70.1 74.9 714•9 75.9 54.0 72 27.4 -19.8 -15.8 6.7	 35.0 59,0 59.8 78.1 74.1 74.5 76,5 5.0 611	 -29.5 .17.6 -13.9 5.6	 35.0. 54.2 69.4 73.o 52.6 93.2 83.3 56.11 57	 21.1
-15.7 -10.1 .10.2	 39.6 60.5 72.7 72.o 87.6 00.9 89.1 57.0 46	 -14.9
-16.' 5.7 1.4	 56.0 55.7 70. 0!.o 90.5 90.0 93,0 58,0 26 -10.1 9.7_.._. _._0.i._..	 42.9.. 65.0. 97.7 114.6 116.7 116.9 717.0 59.0 14	 -11.4 7.0	 30.0 73.9 95.9 96.0 95.5 94.4 06.5 60.0 10 -9.9 10,1.	 37.0 57.8 55.5 65.0 67.1 67.7 67.2 61.0 7 -6.3 19.!	 3)4.5 49.0 59.5 59.o 59.'. 59.14 59.5 6.0 6 16.2 57.0 69.0 69.4 60.7 50.9 60.0 60.5 63.0 5 14.2 55.5 7.3 73.0 73., 73.2 73.3 73•14 6.0 4 12.2	 .
___	 .30.0 .... 67 .3 67.7 63.. 62.0 50.9 62.9 66.0 3 19.2 41.5 59.4 50.7 59. 59.0 59.9 59.9 6o.O 4 4.3	 - -. 56.7 55.1 55.0 55.0 55.3 53.3 67.0 3 19.7 . 200rtivo . is rind 39.9 57,9 52.1 55.4 5.5 52.5 52.5 68.0 19.7 00380110/ from tho toil	 (225) .....3.0 -- 80.1* 50.9 1)9.0 09.7 99.1 09.9 69.0 7* 13.9 0* Wood from rho hr8d (45') 39.2 99.2 90.7* 09.0 971.5 30.5 90.5 70.0 7* .. 94.7 .. .........
- -____.__.39,7.__ 95.6. -	 95,9 94., 94.! 94.2 96.2
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH 	 TABLE 4.2 
DATA SOURCE FEBRUARY 
ELEVATIOH LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.r.)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 too PATRIC K	 AFB, 7 28'I4 N 80' 56' W JAN. I • 956 to NOV. I?, 956 
RAI1NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
$6501.. COMPLETED 0 to 21km CAPE KENNEDY, 5 20'29' N 80' 33' W NOV. 18, 936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, S 28'29'N 8033' W JAN. 860 to DEC. 31,1967 
PLORIOL _________________________ _____________________________ _______ _______ _______ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALl'. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(RN) 068 SPEED	 IDES)	 0.155	 .000	 2.280	 9.000 6.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEO) 
SIC 674 -9.0 -6.7 -5,6 9.9 -2.5 -0.9 '1.9 ,4.306.0'7,l ..s °lo. 
1.0 670 '15.0 'II., .0.3 6.5 _I.92.8.9.2'IS.O'I8.M'20,8027.O'2O.n 
2'S 670 12.0 -7.0 '5.7 -3.3 -0. I *5,3 *12.7 'i9.M 023.5 026.0 *31,0 ' 32.0 
3 • 0 678 I0.D 3. 7.3.51.6.l.600.30I6.0*2'*.2826.5829.I'37,5°38,0 
'1.0 670 8.0 6.I 'i.' .5 •3.2	 '10.3 .20.9 027.6 031.6 '35.I'q3.o'99.o 
5.0 676 'II'S '3.1l,9'0.I'9'' 013.6 *29.6 032.5 *36.7 *39.6 *9.'5o. 
6 . 0 670 12.0 4.6_I.0*n.5.5.9*I7.229.2*37.22.3 .7857.0'SO.D 
7.0 670 1 1 . 0 4.61.6'O. 7. 0*l9.9*32,0093,78'40,2*53,2S9,0860*0 
0 . 0 670 '10 . 0 5.2 -3.1 'l' .0.3*22.4°37,5'09.0'54.S°60.177'0'70'O 
9.0 676 18.0 10.1 '5.1 *1.6 .9,5	 045.5 •41.6 '5'4.4 *61,6 *69.5 72.O *73,0 
I0'O 676 19'O 'II '2	 '7. 5 00.1*I0.2_20.6*46.7*57 .363.2 869. 2 0 42 , 0 00 3 0 
II'S 676 '30,5 .	 12.2 S.2 1' 011,6	 035.8 050.9 *61.7 069.1 076,2 90,0 'II'S 
12.0 670 26.0 '7,6. '11.2 *3.30I9,I_33.305I,8627070,2*78b090,0*hIO 
3.0 670 '1 9 .0 '3. '2.4 7.2 '15,8	 '32.2 890.0 '63.2 '70.7 '74,2 '80.0 '01.0 
49.0 678 . 16.0 2.2 '2.8 *9.3'i5.5°29.6*48.O'SS.0°6I.1*66.O'15.O'76.0 
15.0 670 '15.0 '11. 20S.q*a,I*3.6026.6039.2'q7.1*5I.6058.6'50.D'590 
16.0 670 '16.0 2.2 *4.9 06.9 0,2.5	 022.3 *39.9 90'3 '82.9 095.7 '55.0 'S6.j 
17.0 670 22.0 0,7 '0.9 *3.9 *0. 2'I7.6'27 . I 33,6'37.9'3.2'S2,0S3,D 
10 . 11 670 'IS'S 'S.60.8'0.005.68I2.0'2I.5'Z76'32.23660906'9I0 
19.0 678 '13.0 5.2 -2.3 -0.6 02,0*7.5*IS.5*23.0026,0028.0*91.0*92.0 
20 . 0 670 I2.0 '0, S'S.6'3.70.O*3,O'I0.8'I6,7'20,6'22.6'37,0'30.0 
21 . 0 618 '17.0 '12.1 '9'I -6.4 _2.5*I.307.5012.6*I5.6*2I.3 '29,0 030.0 
22.0 678 -21 . 0 19.2 10.0 0.0 -3.4 0.0 '5.7 '10.1 043.1 016.9 '30.0 '31,0 
23.0 670 25.5 '13.6 -15.4 '8.6 .4.1 '0.0 '5.4 'ID'S '13. 3°1 6.5'20.5°21 'O 
24.5 678 10.0 '15.9 -12.5 9.l .0.2'O.9'5.900.9°I2.S°l9.U'16.O'I1.0 
25 . 3 678 '21.0 '16.5 13.9 -10.0 'S.U'O.S'O.S 010.0 °I2.9'19.8'20.0'21.0 
26 . 0 670 '2 9 .0 '10.1 -13.0 -b'S .5.2 .0,8 *7.5 11,5 '44,9 016.1 '23'O '24.o 
27'O 678 .37.5 '16.2 -13.1 -13.4 ,4.6 1.3'7'9 '13.4 '45.2 020.1 '24.5 '25.0 
20.0 02 -9,2 -3,8 -I .5 2.0 12.' 15.9 20., 22.' 27.9 22.5 
29,0 $ .11.11 -10.1 9,8 -1.0 4.7 14,0 14.4 20,, 27.2 23.7 23.3 
314.0 01 -12.8 -ii.' .' 9,8 11.9 20.0 28., 28.0 25,5 25.4 
31.0 St '11.2 .1(1.0 .5,7 1.' 15.7 50,7 25.7 29., 29.7 25.1 29.7 
32.0 80 -15.0 -17.' -5.0 7.5 17.1 28.4 30,0 35., 40.' 43.0 43.9 
33.0 44 -15.2 .0,0 .5.3 7,7 17.1 05.7 32.7 37.7 37,7 37.7 31.9 
36.0 96 .4.4 . -'1.°. -7.5 15.5 2'.' 31.8 33.0 35,0 35,5 35,5 
35.0 iOn '19.4 -19.0	 '15, 7 -9.1 -0,7, 15.7 25.', 32.7 34.' 36.fl 37.0 31.7 
36,0 107 '59.3 -13.0	 -11.7 -7,9 -0.4 16.' 25.5 34.8 37.o 37.0 39.1 39.7 
07.0 107 -27.4 •	 -13,7	 -1?.' .7,8 7,7 17.4 28.0 33.' 35,r 31.0 41.8 41.7 
38.0 107 -22.0 -21,0 ' 54,4	 .10.5 1.5 14.1 24.0 34,0 67.0 47,0 40.4 42,8 
39.0 105 2'.7 -27.'	 -16.7	 -10.5 .° 17.7 05.7 34.' 37.,' 39.0 57,9 51.0 
'64.0 .108 -26.6 -22.0	 -20, -96 3." 17.6 27.' 37.6 80.0 50.' 61.7 51.9 
41.0 11,
-24.3 _15.5	 °,8 4,0 10.0 20.7 40.4 54,0 5,0 69.5 59.4 
'94.0 1014 -25,0 '19,0	 .17.5	 -5,5 6.' 20.5 0'.' 46.', 58, 51.0 72,3 72,4 
'43.0 1014 20.5 -19,0	 -15,5	 -9.3 5,5 21.7 35,5 45,0 59,5 54.0 7'.' 72.5 
'44.0 108, .30,2 -25,0	 -13.5	 .14.7 7,5 23,5 39,5 51.4 70,4 70,5 77.5 77,7, 
45.0 100, 33.1 -23,9	 -4.6	 .7.7 10.8 25.5 42, 51.7 59.4 79.0 75.4 77.0 
46.I	 . 102 '31.7	 - .	 -19,0	 .	 -2.9	 0,1... 15,1	 -. 57.0.. 14.9 57.9 .59., 70.0 90.0 81.? 
47.0 107 -28.3 -15.0	 1.7	 1.1 14.7 24.' '45.4 57.0 59.5 00.0 49.5 90.7 
'08,0 94 '24,0	 . 0.4	 2.0 15,5 29.0 54,7 57.7 59.. 75,2 75,9 75.0 
49.0 97 '37.6 9,9 j9,0 35,5 47,9 57.7 59.0 70.6 71.0 71.0 
50,0 90 -36.1 2,9	 5.5 17.5 29.5 47.7 57.9 57.n 12.7 72.9 72.9 
51.0 03 .39.7 'S.' 5,2 59,7 39,5 53,0 50.9 70., 73.7 73.5 73.5 
54.0 00 -42.5 . -5.'..	 5,0	 . 20....... . 32.7 .	 49.2 53. 72., 73.7 14.0 74.2 
53.0 '445 -9.'	 9.7 23.' 39.3 51.3 63.7 59.' 73.2 79.7 74,2 
54.0 6(1, '65.2 - -10.5	 13.3 28..?_	 - 30.0 57.5 52.9 71.6 77.5 74.8 75.5 
55.0 50 37.0 12.4	 19,5 23,5 47.0 50,1 70.0 79.4 02.6 53.3 83.4 
56.0 Sn -32.3	 -- 13.5 15.5 25.5 43.7 59.1 75.5 04.0 92.4 92.7 92.4 
51.0 45 35.0 0_fl	 14.3 24.6 45.5 52.0 77.9 69., (12.4 115.1 113,1 
58.0 30.....,25.5_ _..	 ............ .5,0 ..... 29.2._....142.O.. .	 57.9 .	 75.7 07.. 87.6 87.9. 87.1 
59.0 27 5.1 19.5 32,7 40.5 50.7 71.7 03.' 03.0 84.2 84.2 
52.0 20 '7.0 '2_I 30,? 52.0 58,9 75.fl 73., 75.7 75.3 75.4 
51.0 Is .4.3 37,7 57.5 75.9 79.2 79.o 79.5 79.7 79.5 
62,0 7 '14.0 25.' 77.5 75.0 '11.4 8'.. 02.0 '12.0 82.9 
53.0 4 38,9 55,0 99,5 99.7 90,7 99,8 99.0 99,9 
54.0_._.._.2_... 60.5_	 ........ -	 -- - ...___.61.O .. 75.4 75.6 75.. 75.6 75,9, 15.5 
65.0 7 5'.9 57.9 
56.0-- _.3 .. 442. .......l46,5 53,5 53,7 53,7 53.7 55.7 53.7 
67.0 1 94.8 .	 . 9'6.4 
54.0. .	 s Pooltivo jo wind from the t,il	 (225')- .... .50.5 717.0 ,17.0 (17., 137.8 717.8 717.9 
49,5 Sog.tioo 10 oiod from tho hood	 (05'), 53.5 65.3 05.4 85.0 05.5 45.5 55.5 
.______56...5__._.56,8 67.' 57., 57.2 57.2 51.S,
45
HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 4.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 58, PATRICK AFB, 7 28'14' N 80' 06W JAN. 1,1956 IN NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 Sn, CAPE KENNEDY. 5 28' 29 N 80' 33 W NOV. 18,	 936 tO DEC. 31, 1967 
RAWIIISONDE FLORIDA 
ROCKETSONDE 28 Ion op CAPE KENNEDY, 5 2&29' N 80' 33 W JAN. 960 to DEC. 31, 1967 
_____________ _________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EN) BBS SPEED	 (DEG) 0.135 1.000	 2.280 5.000 5.900	 50.000 84.100 95.000	 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEe) 
517C 799 10,0 9,9 79 6,9 98 .2,8
_0,S .1.8 .3.9 .5,5 .6,6 .9.9 '10,0 1*0 749 I8.0 I5.9 -12.9
-40.0 7.0 -2. ................ 5.7 *19.2 +29.9 '26.0 
2 . 0 799 13*0 11.9 9.Z -5.9 -3.7 -0.6 '9.2 .11.7 'i77 '20.0 *24.9 '20.9 '39.3 
3.0 794 I6.0 -Ii. ............................................. 9	
. 
9,0 19 -46.0 'I].' 1.1 3,7 1.2 *1.7 '9.Q'12.0'2'4.3'27.7 *33.4 .95,9 098.3 
5 . 0 799 '18.0 .97.22.Q'o.6 .3. 9'II.7*21.2'28.Z*3l.S,9l.2+46.9*S0.O 
6 . 0 159 01.0 I7.9 '5.5 2.3 '4.0 .5.6	 *44.9 *25.S'32.6 •36.X +93.5 .96.9 '69. 
7. 0 799 22.0 21.9 10.7 '2.0 '4.7 .7.1	 'l7.3'28.S*38.3''49.0*40.S *63,9 
8 . 0 149 12.0 '21.9 I0.S 2.0 '2.3 '9.1	 '20.4 '32.3 ,9 l.°'47,7°.5+e3.9'72.0 
9. 0 799 '22.3 '6.5 -4.6 '2.7 *43.9	 '22.9 •35.a *479 *56.0 '62.5 .75.9 '79. 
40 . 0 749 30.0 •25. 98.9Z.6'2.5lj.3*25.5*qO.3+5l.6+60,5+66.S.76.9*96.O 
4 . 0 9 33.Q ,6.9 '7,20'0 '3'S'43'9'27.3'93.6'4.7'6S.Q'70.5'93. 9
-102.0 
12'O 799 26.0 '25. 99.5+2.3'7.l',5.5'29.9*49.8'57.9'66.0*77.5*99.9'99. 
43.0 799 -48.7 .47.9 '3.2 .5.2 .10.1 ,7,4	 .30.2 .99.3 .53.3 .62.0 .73.2 .95.0 .99. 
I90 744 -45.0 -47.9 1.5 *6.3+10.8*7.5 '27.7 '39.0 '98.9 •55.0 .59,7 *68.9 '75.0 
15 . 0 794 I1.0 *0.7 +9.9 '9,4 •6.I	 '24.9 '39.4 '93.2 '97.7 +50.7 '60.9 '67.0 
48 . 0 799 7.0 '6*902'2.7'6.9'432*2l.3'29.l'35.3*93.2•93.5*5I.9•57.3 
17 . 0 749 13.0 3.9 0.*	 +1.1 '9.9 '9.5	 016.9 +29.9 '34.4'39.7 *36.8 '99.9'96. 0.0 799 96.0 -4.9-1.8 0'3'I•S'S'l'll.3+l8.7'2S.3'28.Z'30.6'37.9*38.3 
49-0 749 12'O 10.' 96.7	 '2.9 I•4+6.3',3.I'18.4*22.5*26.S*33.9*35.o 
23 . 0 749 15'O 'I 2' 9 1'I	 '5*53'S 0•â'3.0+0.7',9.9*17.o*21.3*29.9+39.5 
21 . 0 799 16.Q '46.9 '10.5	 .8.5 '6.2 -2. 1'Q.9'6.I+I0.3'12.Q. 9.7 '20.9 '26.3 22 . 0 799 '23.0
-20.9 '10.8	 .9.4 -6.8 -3. 7 '0.0 "4.9 *8.9 '11.5 '16.1 920.9 '40.0 
23.0 749 '24.0 '20.9 '19.5	 -11.0 '8.0 -'4.7 '0.8 .3.5 .7.2 .9.3 .43.5 .18.9 .29.0 
29'O 794 '24 . 0
-23.9-17.2-13.2-8.9 -5.3 '0.8 +3.7 '7.2 '9.5.11.9 '49.0 *46.3 
25'3 749 25.0 '27.9 -49.2	 -49.2 .9.7 S•2 0'5'9.l4.9'l0.8l9.2'I7.9'2I.o 
26.3 794 -27.0 '26.5 -17.0	 -12.6 9.3 .5,7 Q. 3+5.3 '40.2 '12.7 '45.9 '20.9'23.3 
27 . 3 799 37. '3.9 21's	 -47.0 -11.1 -59 0. *5.8 +40.6 '45.4 +j8.9 'z5- '26. 
28.0 99 -13.5 _5.5 5.S -7.9 5.4 ii • 7 13.' 06.r 27.1 22.5 27.7 
26,0 93 -13.5 96,0 _0,9 0.4 9,6 19.6 17.1 1'.r 23.4 33,* 33,2 
30.0 97 965.9 7.0 96.) 1.9 7.6 19.9 17.5 20.0 73.fl 28.9 24.3 
'44 '''.2 '5.9 96.5 I.' 0.0 19,6 79.0 2.n 20.7 79.0 22,4 
32.0 101 '21.5 -9.0 -9,7 -3.7 7.' 9.6 20.' 25.5 27., 29.0 29.4 29.7 33.3 103 96'.4 96.0 -7.3 96.0 1.9 2.7 20.4 25.0 29.9 29,0 31.9 31.1 24.0 100 '70.3 96.7 '.7.7
-5.9 4,7 0, 22.7 27.' 27.., 29.fl 34.0 34.1 35.0 100 +48,9 967.
-6.' 96.' 1.' 7.0 45.7 23.5 29.* 21.8 29.0 29.4 36.0 100 969.4
-17.5 -6.3 4.1 9,' 17.0 23.5 24.6 25.0 27.6 29.5 
07.0 113 962.8 -19.0 -4.6 96,9 2.9 8.2 07.7 03.5 27.8 29.0 31.7 31.9 
38.0 113 '23.1 -15.0 '.9.5 96.5 1.5 9.9 17.3 23.8 27., 27.4 33,9 33.9 06.0 114 .28.6 96.9 '6.4 96,9 4,' 9.7 10.9 244.9 29.,, 32.0 35.1 35.4 40.0 116 '35.6 96.9 -4.8 -6.1 1.5	 14.' 22.9 26.6 3'., 32.0 41.6 41.7 
41.0 114 966,5 .54.0 -10.6 -6,4 9,7	 11.8 22.4 29.' 34.8 39,9 46.0 46.1 
42.0 116 965.8 -12.' -7.6 96., 7,6	 l.4 2'.9 25.' 35.6 37.8 50.6 50.4 
4.4.8 116 -31.9 -19.9 -4,5 96,3 5.0	 14.7 29.5 3'l.5 314.0 41.' 59.8 51.0 
44.0 119
-2 7 .7 '9.8 -6.5 -0,4 7.0	 15.0 25.5 35.4 39., 43,0 49.4 48.7 
'45.0 111	 -23.4 96,0 96. 4.3 7.7	 16.6 26.9 3F,,7 44.0 445.0 84,0 46.4 
46.0 110	 -17.0 '7.0 -7.2 1.6 19.,	 19.4 28.4 36.9 45., 45.8 44.4 467 
97.0 10,	 -10.8 -9.8 -5.6 1.4 10.7	 29.0 39,'. 39.4, 47,n 45.8 64.4 46.1 
'48.0 107
-'.3 0.6 4. 13,7	 2'.' 31.4 480.7 145.s 56.0 50.0 52.0 
49.0 106	 -In_S -10.0
-6.6 0.2 16.2	 26.4 39.0 53.9 69.4 50.0 52.4 52.3 50.0 102 -9.0 -9.7 1.1 IS.'	 76,5 36.' 44.14 47.41 54.0 56.7 55.9 
51.0 97
-7.2 4.9 16.5	 27.4 35.4 45.7 53.n 54.0 57.1 51.5 52.0 96 9.5 .4,9 10.4 37.0	 26.8 37.6 47.7 52.0 56.fl 54.5 54.9. 
5.0.0 87	 -15.5
-17.2 9.4 19.9	 26.7 37.2 53.0 59.n 54.0 57.4 57,3 54.0 8(1	 -16.2 7.5 16.0	 29.17 37.7 49,9 l47. 54.2 45,0 55. 55.5... 69	 .-i9.8_. ... -13.4 4,5	 _14.0 --	 29.6 39.6 46.11 49, 50.0 52.7 50.9 50.8 60
-9.2 0.4 9.0 49,6	 39,7 39.0 47,9 l49, 59,4 50.9 60.0 57.0 51 9.44 7.' 17.6 23.4	 33.3 4fl,6 56.6 53.' 57.5 57.9 50.0 
58.0 49 .0,7 10.4 23.'	 35.5 44.' 50.0 54., 55.7 54.4 55.2 
59.0 3, 7.8 2°.1	 36.0 40,5 59.6 66., 66.' 65.7 66.7 60.0 20 19.9 211.1 33.7	 44,0 55.' 6'.' 56.7 55.0 56.9 66.3 
51.0. 14	 .13.1 -
- 36.1	 -	 29.7 49.9 65.6 66., 65.0 65,5 65.4 
62.0 11) 49.0 34•9	 40,6 55.4 59.5 50.' 59,7 59.9 59,9 
63.0 7 19.5 - 20.1	 35.4 49.9 44*6 68., 69.8 69.0 69.9 
6'4,0 6 28.6 44,5 75,5 76.9 76.1 76.' 76.3 74.0 
65.0 .9 19.5- 50.4 645.6 '49.9 40., 49,0 40.0 40.9 
6,.0 1 .9.2 0.2 15.5 l5.* 16.0 15.' 15.9 15.9 
67.0	
-- I- -4.--- -	
- 96.7 
66.0 9 -3.1 200101v* 10 VIed iron, the tall	 (22$') . 4.1 





HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH	 TABLE 4.4 
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mstsrl)
EASTERN TEST RANGE 
SERIAL COMPlETED 00027 km PATRIC K	 AFB, 7 28' 4' N 80' 56W JAN. I, 926 to NOV. IT, 956 
FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 088 27 6.. CAPE KENNEDY, 5 2e29' N 80 33' W MDII. 18, 1956 to DEC. 34, 4967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29' N 80' 33' W JAN. RI60 80 DEC. 51, 1967 
FLORIDA _________ ________ _____________________________ __________________________________ 
PREPARED BY	 : TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EM) BBS SPEED	 bEG)	 0.155	 .000	 2.280	 5.000 5.800	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SFC 720 -9.o .7.9 -6.2 9.9 .3.3 -0.7 ,1.'4 .3.9 .9.' •6.9 .11.0 .12.1 
. 0 720 13.0 -10.6 -9.2 .7.4 .3.9 0.0*5.5°lI.Sl5.7'I'.9°20.O2l.0 
2'O 720 16.0 11.S -9.1 -6.0 .3.2 O.9 *7.4 *43.6 010.5 .20.3 •29.5 25.0 
3.0 720 19.0 .44.3 8.7 6.S .3.0 2.0 •9.1 *17.2'21.5 *23.9 20.0 029.0 
1 . 0 720 I6,0 _12.3_9.26.7_2.6*3.2011,00190*23.20270*3600370 
5 . 0 720 -46.0 10.3 -0.2 6.7 -I.' 09,5 *4.9 23.l 29.I'33.9'91.0 42.a 
6 . 0 720 22.0 .9. 6l.2 . 5.9 .l.0*6.l'l7 .3°2 7.032 , 1 35 ' 7 '95*0° '46,0 
7.0 720 -46.0 -40.9 -9.1 *5,9 .0.0 ,7.0*20.0029.0*35.00'U.6099,050.O 
0 . 0 720 '20 . 0 11,2 -9.1 '5.7 .0.9 *9,5 22.9 '32.6 039,7 *96.4 •60.0 •61.o 
9.0 720 -20.0 11 • 3..9.2 .6,30.o'lI.I*26.7'30.ó*93. 9 ' 5 0 . '4 *70.0 °79.o 
0 . 0 720 32.0 '49.7 -I 2 . 2 7.3 .0.6	 042.3 030.0 093.2 *99.5052.9 •77.0' 70•o 
ll'O 72 33.0 16'9 .1 2.5 0.0 0'SIO.S'35 . 4 446. 6'53.157.'4°75.0'76.0 
12 . 0 720 36.0 17.5_l3,61.0,X.2 0 l5.9*30,2 0 4 9 2*50*5 06 I 00 7 9 0 00 0 0 
3'S 700 39'O '46. ,.V.6_6.IO2.U*l0.O037.9*97,8054.7*50,9060.O69,0 
19'O 720 25.0 1 ................................................. a 
45 . 0 720 1 7. 0 -11.0 6. 22.603.5*16.3*30.O'36.04S*544.951'0'52.0 
16.0 720 15.0 _9.93.9-I.e *2.2012.0'2'4,1030.2'39.8'3'.795.0°96.0 
17.0 720 16.O -0.0	 -5.7 -3.2 -0.0 *9.3 .10.7 *25.4 .29,3 .32.0 .90.0 •41.a 
10 . 0 720 21 . 0 -40.8	 -7.6 '6.7 -1 • 0 05.2 042.6 s0.6 23.3 *29.9 027.5020.0 
1 9. 0 720 -1 5. 0 10'9	 -0.0 7.I .3.5 01.5 .0.3 *13.5 017,3 024.2 036.0 '37.0 
20 . 0 720 '45.0 -Il. -9.6 -7.0 .9.6 0.3 '4.7 9.7 013.3 .46.9 *23.6 '2'I.44 
24 . 0 720 -17.0 I 4 . 2 .10*1 -0.5 -5.6 .4.4 02.3 *6.1 *8.9 *40.9 I9.0'20.0 
22.0 720 12.0 10.8	 -9.7 t.6 -6.3 2.2 *4.9 09.9 05,9 00.2 043.0 10.0 
23 . 0 7214 43.0 12.310.7.0.86,0 .2.600.7.3.7*5.6°6.8 •9.6 '40.0 
29 . 0 720 16.0 -42.7	 -11,6 .40.0 .7.0 -2.6 '4.0 .9.3*5.9 7.3 00.0'9.0 
25 . 0 720 '4 9 .0 -43.6	 -12.5	 .Ip.9 .7.9 -2.6 *4.7 05*907.5 •0.1 'lZ'O '13.0 
26 . 0 720 49.Q 17. I	 *I9•l 'II.? .7.5 _1.8 *2.3 *6,3 *8.5
*9•7
*9.5 15.l 
27.0 720 -46.0 -16.3	 -13.6	 -11.5 .7.3 -I. I *3.3 *0.0 09,3 011.2 016.0*17.0 
28.0 944 1*.5 -1'.5	 -11.6 -5.' 1.' 6.5 1.I 14.3 17.0 19.1 16.3 
29.0 9* . 1'4 .3 -11.4	 -12.9 -'4.7 1.0 9.4 17.9 15.6 16.0 17.7 17.7 
30.5 103 1'.2 .13.0	 .17.0 .0,4 ..3,3 70 '.7 )5.4 16.. 10.0 19.0 241.0 
30.0 107 -j'.l .11.0 -10.	 9.0 .5,9 5,9 10.0 )5.0 19.9 20.n 20.4 20.7 
30.0 106 .j7_7 -11.' .10.4	 -40.7 .5,6 0.7 19.7 05.9 17.,. 19.0 21.8 22.0 
33.2 105 .50,9 .j2•0	 .11.0	 ..57,*, .3.6 '4.6 15.7 )7.6 19.5 19.0 23.' 23.3 
39.2 1044 -90.2 -12.'	 -0.5 _56 3.9 10.0 19.4 20.0 26.7 25.3 25.5 
35.0 110 4',9 -16.0	 .13.'	 .19.5 -5.5 '.7 13.6 1'.9 21.. 22.0 24.6 25.7 
34.0 110 '2 3 ,1 .16.0	 .17,	 -10.4 4.7 '.4 19.0 )5.0 19.0 20.0 28.6 24.7 
37,0 112 -24.6 -17.0	 .17.'	 .59,5 .48 0,0 10.5 96.7 13., 16.0 21.2 21.4 
08.0 lOs -2 4 .1 .j4•0	 .55,0 .10.6 .5,5 3.0 I!. 05.3 50.0 19.0 21.7 21.9 
39.0 112 24.6 -15.0	 .13.8 -19.9 .5.7 6.7 19.7 15.7 20.0 20.0 20.5 22.6 
'40.2 112 27.2 -16.8	 .10.'	 .9.7 -9. 4.0 1'.l 16.4 21.. 20.9 23.6 23.7 
'40.0 193 .1".5 -13.0	 -11.'	 .10.0 -7.7 3.6 17.fl 19.3 25.6 28.0 30.0 30.2 
'42.0 117 24.0 -13.0	 -l7. .10.4 -6.' ,3 DO.' )Q. 20.# 29.0 33.6 33.7 
'43.0 112 2'.B .19,0	 .55,3	 -10.7 -5.* 7,5 11.5 29.3 30.. 33.0 34.9 36.3 
59.0 111 -19.1 16,9	 .15.	 -11.4 .5.9 3.0 16.7 23.5 33.. 05.0 59.0 41.2 
'45.2 110 -14.5 .15,0	 .15,	 .8,0 .6.1 4.7 13.5 241.9 37.0 39,9 445,3 95,7, 
'06.0 107 -16.2 .13.5	 -10.6 -5.0_._ 5,1 16.5 29.7 35.9. 96.9 40.3 49.5 
'47.0 106 .1 5 .7 -15.7	 -12.4	 -9.7 .4.9 4.9 15.8 35.0 39. 59.0 '46.6 56.7 
'48.0 10.9 -13.9 -15.0	 -12.7	 9.4 3.3 5.7 17.9 39.0 49,0 50.7 43.3 53.5 
'49.0 003 .1'.S .16.0	 .15.7	 .10.9 -3.' 4.7 15.7 30.0 40.0 45.7 43.7 53,44 
50.0 100 -57.7 .14.0	 .19.5	 -9.0 .0.6 6.7 16.1 35.0 50.7 52.4 43.9 43.2 
51.0 1044 -11.7 -13.n	 -9.'	 -0.5 -5,7 3•0 17.0 36.5 41.0 42.0 43.0 '43.3 
52.0 94 -14.8 .11.0	 -01.0 -3.2 .. 5,7. 16.7 3'l.I 50.4 51.0 41.5 91.5 
53.0 92 -13.0 -13.9 -7.7 .2.3 7•9 17.7 32.41 30., 42,0 42.5 52.7 
54.5 On
-15.5 -12.'	 -7.0 -	 .0.0. 9.3 27.3 51.fl 30., 53.3 46.3 44.5 
55,0 7s -1 9 .1 -13.'	 .15.' 0.4 9.' 24.0 39.3 42.0 59.9 50.0 49.0 
56.0 53 .1 9 .5 .53,4	 -3.0 .0.3	 --- 9.3 23.0 30.9 57.6 59.9 59.3 40.4 
51.0 5, -14.8 .11.0	 .5,? -0,0 10.0 28.' 40.5 55.0 46.3 45.9, 46.7 
54.14 56 .19.0 .12.0	 9.7. - - 27.0 '40.7 55.0 67.5 47.0 67.9 
59.5 3s -1 9 .8 .10.' .5.5 13.2 26.' 34.0 50.9 50.0 31.7 59,3 
6U.i 2o .1 9 .0 -9.7 -2.0 13.7 29.0 39.0 51.. 51.3 51.4 50.6 
61.0 14 .55.40 .5,0 .1.0 29.' 39.0 39.0 32.0 32.1 30.9 
62.0 6 -4.6 '3.7 3.2 29.7 44.7 57.fl 57.0 47.7 57.2 
63.0 3.5 20.0 35.4 36.3 37.. 37.9 37.7 37.7 
64.0 .17.1 -	 - ------- '2-.-lt_ -	 37.0 --	 37.0 39.. 39.0 39.2 30.2 
65.0 ' -13.8 -13.0 ".9 .1.0 -1.7 .0.7 -0.7 .1,7 
65.0 2 20.7 -----2-5-.-0- - -0.3 .0.6 -0.6 .0.9 .13.2 -0.3 
67.5 2 .5.5 -5.0 0.7 9.0 1.0 2.fl 0.0 2.0 
68.0 2 -24.2 Positive 1., wind from the tail	 (225'). -----.240.0. .15,9 .)3.* l3.7 - .13.6 .13.6 .13.6 
59.0 2 .13.5 legotive 0, wi,nd from the head (45'). -23.0 .44,5 .16.' 19'' .45,0 -16.9 -16.7 
72.0 --	 2 .341.6---------- ------- ----------- --. ------.'31.41-2'I.2 -	 .20.0	 ..10.,- .49.0 .00.8 -.10.9
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 4.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION NSL PERIOD OF DATA LATITUDE LONGITUDE RANGE (meter.)
EASTERN TEST RANGE 
sERIAL COMPLETED 09027 6o PATRICK	 AFB, 7 28' 14' N 80' 36 W JAN. I,	 956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, A..ORIDA) 
SERIAL COMPLETES 01. 27 In, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 18, 1936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 N	 op CAPE KENNEDY, 5 28'29'N 80'33' W JAN,	 960 10 DEC. 31, 1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (EM) 080 SPEED	 bEG) 0.135 1.000	 2.280	 5.000 15.900 50.000 84.100 95.000	 97.120 99.000 99.865 SPEED (DES) 
SFC 744 9'o 8.9 "7.3 "6,4 '4.6 -3.1 .Q.8 o0.9 *7.44 *3,7 05,7 7.9 *9,(J 
'U 7944 15.0 444.9 1l.8 -10.2 7.6 .9,U .44,5 *3.8 *7.5 *9.4 +IU.9 *17.6 '16.0 2.0 744 2U.41 "47.9 -12.8 '*0.9 "5.8 -5.0 -0.5 *4.6 .8.8 *12,0 .15.2 *10.9 *20.0 3.43 7444 21'O
-1. '12.8 -17.0 -7.5 .9.7 0'4'5'3'II''lS.3' 11.8 '21,9 °26. 4.44 7144 "17 . 0 I8.9 -11.8 7.0 7.44 •4.4 0.0'6.I'12.8'17.6n22,3 '25.9 '26.0 5.0 74* 15.0 -12,1 -9.0 7.3 -4.180.5 +8.2'I5.3'17.8*72./op6.9028,5 6.0 794 15.0 14.9 "41.3 -9.5 .7.6 .3.7 '1.0 *10.3 *16.9 2O.5 *25.5 '30.' '38'o 7'S 149 I0'U -45.9 13.2 .9.0 7.9 .3.6 '2.4 '12.0 +18.4 '23.6 '34,2 *36.9 *39. 8 . 0 744 "24.0 '20.9 14.3 '11.0 "8.48 3''3''l4'8'2l.528.7'34.S '39.9 '41.1 9'o 754 23.0 20.9 .45.9 1 35 9•9_ 3 6 *4.6*l6.6 + 24.4*25.0*35.7 *43.9 I0'O 794 "248.0 -40.5 45.5 -10.6 .3.6 S'1'1'.j•29.5°37.542,5 '49.9 '58.0 I'll 719 31.0 "77.9 -21.1 -47.0 'II.) -9.1 '7.2'22.6'39.9'*40,0'45.5 '56.9 '58.0 12.0 7444 38.0
-31.9 -23.5 -47.5 -12.7
_hI•2 '8.44 '25.'I *30.3 '45.4 050.5 •66.9 *69.5 13'O 744 "35.0 "52.9 23.5I7.3-42.t. .14.3 '8.8 *6.9 *38.6'45.7'449,5 •oQ.9 *720 IS'S 740 33,0 '75., 22.2 -*6.0 '10.1 -3.14 ''3'23'9'34.M'4C.Z'96.2'58.9'oI.Q IS'O 745 23'O 20'' "18.5 13'l -9.5 -2.7'7.q *19.6 *28.2 °31.0 *33,5 *41.9 892.0 16'O 744 '26.0 l09I4SI4tI9.3_3.M*4.5*I5.O+2O.3*22.8+25.5,,o,9.3o,0 7 . 0 744 I6.0 "12.5 -11.1 -9.1 .4. 7 *2.3 89.6 *14.0 *17.2 *18.6 '21.4 *22.0 8'S 7944 13.0 'II'S -IS'S '0.9 .5.4 0.2 '3 *8. 7 'I0 . 8 +19,5 89 '25.0 19.0 799 *3.0 "II'S -10.1 "8.8 -5.6 1.1+2.2'S.107.4'9.3+I2.9*I7.fl 20 . 41 7444 "20 . 0 45.9 "17.8
-444.0 .9.9 .6.5 "7.8 '0.2 '3.2 +4.9 *6.2 +0.9 811.0 21'O 744 "22 . 0 -43.9 4I.I -10.2 "0,4 .7.4 "3,8 0.S'I.M '2.7 +4,7 08.9 22.0 744 '13.0 42.9 "11.3 -12.6 -9.8 .7.0 '"4,6 
23.44 7444 -14.0 "12.6 -12.0 .10.6 -8.3 -9.8
-I's -0.0 '1.4 02.6 .	 *8.9 '14.0 28'S 74444 '*6.9 '14.5 -12.9 -li. .0.7 'S.z 1. 4'0.3 8 2.I'3.5 '5.9 'II'S 25 . 0 799 '18.0 "17.9 '15.3 .43.5 "42.1 .9.4 5.S'I.I*5.4'2.64.I*5.9o7. 26 . 0 7444 '21,0 214.9 16'l -14.7 12.5 .9.6 .5,5 0'9+Q'93.I4.o+5.q'7.0 27.0 7444 '19 . 0 10.9 "15.9
-IS'S 13.*. .9,6 '5•2'0.7 'I.4 '2.7 '3.9 *7,9 '9, 28.0 103 1'.S .184,0 _15,5 -13,0 .0,4
-5.1 1,0 8.8 5., 7.9 141.7 10.7 29.0 120 11.5 .15.0
-15,4 -10.5 .9,9 .4,0 9,9 84,4 6., 7,9 7,7 7,7 38.0 105 '1 7 ,7 -07.7 -15, -13.4 -19,0 .1.5 1,7 7.8 9.s 11.7 15.4 15.1 31.0 107 '1 4 .7 -14.7 -14.1 -j3,9
-17.5 '"9,8 8,5 5,1 11.' 12.7 1'.5 12.7 32.0 1111 '1 9 .7 '15.5 -14,' '13.5 -'.' -1.8 5,0 4.5 10.4 144.7 12,0 12.0 33.0 012 -1 9 .3 -17.8 -17.' -15.1 -0,0 '3.1 5,7 0.48 8,, 12.0 17.1 17.9 35.0 111 -24.0 '18.0	
-1'.4 -13.1
-17,5 -0,0 1,7 17.4 II,, 12.' j44,7 143.5 35.0 117 -1 9 .5 -19,0	 '19.5 -14.8 "II.' '"4,9 4,0 9.7 12.8 18.0 15.5 15.6 36.0 113 '14,5 -15.' -15.8 "11.8 '4.2 4,9 10.1 ii., 11.9 17.5 17.7 37.0 110 '24,0 .15,0	
-14. 4 -16.4 -11.9 -0.7 1.7 9,1 16., 04.5 14.0 15.0 38.0 117 '1 7 .9 -15,0	 .14,' .10,9 . 10.2 -5.8 0,9 7,' 10,. 13.' 15.4 15.7 39.0 117 -1',S .15.0	 -15.' -15.1 17.l "4.6 1.1 5.0 8,, 16.0 27.7 22.9 48.0 115 -2 9 .0 -19,1+ -15.4 -17.' -7. '0. 3.' 5,9 9,0 19,0 19,9 41.0 105 '21.3 -21.0	
-19.9 10.4 -13,8 -0,7
-.0 4.7 7,. 9.0 19.5 14,2 42.0 115 -10.1
-1'.' -17.6 -18.6 .4,5 .0,4 4.7 13.8 16.8 20.7 20.7 43.0 11.9 '19.9 '12.0	 -19.9 .17.7
-15.4 '19.2 -1.7 6.' 12.. 01.0 25.7 27,9 46.0 112 '24.3 .28.'	 -27.' -20.7 -15.8 -0.7 '1,0 3.2 6.. 11.8 11,0 19.4 Ss.0 111 -2 9 .5 .21.8	 .27, 2 '20.2 -15.7 ".1 -9,7 3.0 6.1 10.8 14.0 18.1 46.0 109 .30.7 -25.0	 -28.' -21.1 -16,' .4.0 -2,0 4,4 7. 5,o 16.9 146,9 47.0 107 .34.3 .24,0	
-24.4 '27.4 .jS,* -5,5 -7,7 4,9 7,o 9,9 9.5 9,0 48.0 1Sf, -30,7 .29,0	
-27.4 -23.0 .17,0 .0,0 -1,0 3.4 9.5 9.0 10.5 10.6 4 9,0 106 '39 .1 '35.0 .27,8 -29.8 '1,7 -19.9 0,44 2.0 5.. 9.0 11,9 13.9 50.0 100 '39.5
-40.7 -24.' '25.0
-19, -19.0 .7,7 4.0 5.4 84.8 5.1 9.2 51.0 9*4 -37.7
-30.9 -24.1 -21.' .0,0 -1,? 9.0 5.0 0.4 4,5 5,5 52.0 90 -3'.l -37,9 -29.7 -27,8 -10.4 -I,' 5.9 7.8 10.7 10.5 10.5 53.0 91* .30.0
-37.0 -25.5 '21.0 -10.0 -1.4 8.6 7.n 10.1 11.8 11.9 54.0 8 -41.5 -37,? -27.4 -80.6 -11.5 -0.0 5.4 7.0 20.' 01.1 20.5 50.0 7o -58,7
-48.1 .29.5
-19.9 -11.6 -7.6 8.7 5,, 11.' 1'.? 12.0 58.0 65 -51.4
-41.5 -30.1 -22.5 -11.5 2,5 6.7 12.0 17.9 17.4 17.7 57.8 57 "62,5 '39.7 -34,? -22.' -11.44 -9,4 10.' 11.1 14,9 16.4 16,7, 58.0 43 -61.9
-36,8 '27.' -11.0 -1.5 13.0 26., 24.7 25.1 25.7 59.0 33 -34.2
-25.' -11.7 2,4 0,4 16., 15.7 16.9 17.0 60.0 24)	 "35,5 .30.0
.25,0 -11.2 9,9 74.9 29,0 25.9 20.9 29.0 61.0 12	 "41,7 "20,5 -14.0 12,2 09.5 19.0 19.1 19,0 19. 52.0 46	 "64,6
.30,4
-19.6 -00,3 5.1 'S'S '9,0 -9.5 .7.5 63.0 7	 .70.5
-20.0 -29.4 -79.5 2fl,o -27.0 -25,5 -20,5 69.0 7	 '39.5 '31.7 -27.0 -27.8 27,9 -27.5 '27.6 -27.5 65.0 7	 '40,5
-49,7 -25.4 '29.9 25,. -29,6 -29.9 -25.9 66.0 
67.0
I	 '40,0 
I	 -27.0 .445,5 
.20.6 PO+100ve 1* wind troo iho toil	 (225'). -27	 1 
69.0 4	 '24.7 Nogotivo is wind from 41*, hood (45'). '20.5 
78.0 I	 -19.1 -24,7 
-19.2
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH 	 TABLE 4.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.ri)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 km PATRICK	 AFB, ? 28 14 N 8O 36 W JAN. 1,956 to NOV. IT, 1956 
RAWIIISONI)E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 to 27 km CAPE KEI*IEDY, S 28' 29 N 90' 33 W NOV. 8,	 956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETS080E 28 km op CAPE KENNEDY, S 20'29'N 80' 33 W JAN. 960 to DEC. 31,1967 
FLORIDA _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(tIM) 088 SPEED	 (0KG)	 0.136	 .000	 2.280	 5.000 5.900	 00.000 04.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SIC 720 _7 , Q .6,4 _'I.9 ..l_3 .2_I .0,5 .1.2 .3.0 03,9 .4.9 .40.0 .11.0 
1.0 720 -45.0 -9.2 .7.7 -0.0 -3.3'0.3*l.9•t.3010.9* 12.9 024.0 022.2 
2.0 720 9.0 t.3 6.9 -5.7 .2.t'0.I.S.I,O.81I.I'lS.I*21.622.0 
3.0 720 10.0 7.2 -6.3 5.2 -2.6'0.0*5.2*t.5'll.5'l.9023.0'29.0 
4 . 0 720 9.0 1.3 6.3 '5.4 _2.I 1.0 *5.3 00.0 '42.9 .47.2 31.0 32.0 
5.0 720 I2.0 .8.4 -6.7 5.4 .2.5 ,o.0 *5.6 09.0 '42.5 I6.4 '29.0 025.0 
6.0 720 -46.0 0.3 -7.2 '6,0 -3.1 .0.5 .5.9 040.9 013.4 .40.2 '25.0 026.0 
1 • 0 720 19.5 45.3 -0.8 .6., .3.6 *4.2 *7.0 O4.5 '45.4 *40.0 '26.0 '27.0 
0.0 720 -12.0 .40.8 .,.e -t.3 .4.1 04.3 00.2 '12.7 047.2 *49.9 025.5 *26.0 
9. 0 720 17.0 13.6 -11.9 9.7 -5.3 '1.0 *10.2*19.0 20.6'29.2 *20.0 '29.0 
10 . 0 720 29.Q -46.6 -49.5 -11.5 .6.3 *2.4 044.5 010.6 025.5 *29.0 034.0 035.0 
II'S 720 32.0 49.5 -47.2 -13.7 .1.7*2.2012.6*22.0027.0031.9 046.0 097.5 
12'O 720 32.0 29.3 -20.0 -16.6 .9.2*1.9*19.8*26.6*32.2*37.9 '52.0 53.o 
13 . 0 720 30.0 25.3 -23.3 -10.0 .9.9 02.9 '44.6 '27.0 '32.8 *54.6 055.0 '56.0 
'1 . 0 720 31.0 '23.5, -21 . 5 -17.6 I0.2'O.t 045.9 020030.0 ,3.l 0.0 ''tS.O 
15 . 0 720 '34.0 21.2 . 19.9 -45.0 9.7 -0.7 •6.9'IS'I *24.3 *25.9 *33.0 *34.5 
10.0 720 -21.0 '47.2 -15.5 -12.6 .0.0 -2.0 *3.4 .0.1*13.5*46.0 •19.5 '20.0 
17 . 0 720 23.0 19.6 -43.2 -40.0 .7.9 .3. I *0.7*3.904.7'0.9*I2.0 '13.0 
10 . 0 720 21.0 13.5 -42.5 .40.0 .8.3 4.6 0.00I.9'2.0'4.4*9.O'S.ø 
19 . 0 720 -24.0 -13.7 -42.7 -11.3 .9.4 6.5 '2.1 .0.300.3'.? *9.0 '5.0 
20 . 0 720 20.I7 -15.7 -43.0 -12.6 j0.2 -6.6 -3.4 -1.2 -0.4 0.I '3.0 04.0 
210 720 22.0 I5.3 -13.7 -42.5 45.6 '7.9 .'4.6 -2.9 -1.1 0.2 '1.0 ,2.0 
22'S 720 21.0 I6.2 -i4.0 13.5 I.5 0.9 .5. -3.2 -2.2 -0.6 *0.5 04.0 
23'O 720 21.0 17.3.I6.2'19.712'99.1S.7 .3.0 2.5 I.S*0.O' 4.0 
24.0 720 20.0 .47.946.315.113.29.5' . 6.2 4.0 2. 71.60Q.0 0 1.0 
25 . 0 720 20.0 -49.2 .47.9 16.3 -3.0	 -40.3 -6.6 .4.2 -3.0-2.1.0.0*1.0 
26.0 720 21.0 -19.7 -10.6 17.5 45.3	 -40.5 -6.7 -9.2 -J.o I.0 '1.0 *2.0 
27 . 0 720 25.0 -20.4 -49.2 -47.7 15.0	 -10.0 -6.6 .9.1 3.0I.0*Q.0* 1.0 
20.0 603 -21.9 -24.0 19.0 -17.7 -10.0	 -II .7 7,.' -2.' 0.. 1.0 4.4 5.2 
29.0 100 .21.3 -21.0 -15.4 -17.4 -15.'	 -14.4 4.0 .3.4 -3.1 -2.0 1.2 1.0 
30.0 .107 -27.9 -21.9 -20.' .15,7 -10.1	 -II .0 4.7 -3.5 .1.7 -1.9 1.7 1.9 
31.0 100 27.5 .21.0 .20.0 .17.9 -15.3	 -10.7 .5.0 .3.1 -2., -0.0 0.9 0.7 
32.0 100 -20.0 .22,8	 -21.' -00.0 -16.6	 -10.0 .40.0 -2.4 0.7 0.0 1.4 4.0 
33.0 109 .21.3 -20.5 -16.0	 .40,0 5.' .2.0 -14.0 0.0 0.0 3.1 
34.4 110
-29 .9 -24.8	 -21.5 -18.9 -14.6	 -11.5 .5.0 -t.' 0., 1.0 3.5 3.9 
3.0 114 -31.9 .29.0	 27,' -22.4 -17.	 -10. 6.0 .3.7 -l.* -1.0 -0.1 11.0 
36.0 111 -25 .5 24.0	 03.5 -22.0 . 10.5	 -10.0 .0.8 -5.' -1.7 -0.4 -0.1 0.0 
37.0 110
-27 .9 -27.0	 -25.' -20.5 -19.'	 -19.0 00 -6.1 -2.0 0.0 0.0 0.1 
36.0 1111 -30.2 -29.'	 -27. -26.0 2Y.°	 -14.0 .6.0 -5.0 -0.0 -0.9 -3,0 -3.40 
39.0 110 2Q.7 -20.0	 -29.5 -26.5 22.0	 -14.9 -10.9 .7.7 .0,, -3.1 -1.5 -1.0 
00.0 110 34.2 -30.0	 -31.7 -27.5 .53.7	 -19.0 -11.5 .9.4. -7.. -6.4 20.0 .20.6 
91.0 110 -09.1 .40.0	 .30,9 -30.5 -27.'	 .jO•1 -14.4 -0.9 -9.* -9.1 -7.7 -7.5 
02.0 102 35.5 -30.0	 -35,' -37.7 -27.'	 -2fl. -15.1 .j7.l -10.0 -9.4 -7.5 -1.5 
44.0 104 -31.9 .33.0 -31.5 .20.0	 -21.2 -16.9 13.10 12.. -11.9 -11.9 .11.0 
40.0 100 -30.9 39,0	 .32.0 .30.6 2'.4	 -27.7 .16.0 -10.4 10., -10.0 -5.0 -0.9 
45.0 109 -39.0 .350	 .35.9 -33.3 -09.6	 -23.7 -14.7 -13.0 1fl. -9.0 .4.9 -6.4 
04.0 1044 "05.1 .37,0	 .34.8 .35,7 -25.0	 -24.5 -14,4 -11.9 -10.' -10.4 -9.1 -9.4. 
07.0 107 47,44 .	 -39.4 .37.4 '29,0	 -24.0 -17.2 -11.7 9.' -9.0 7.9 0.0 
40.0 - lot -574 .67.0	 .39,0 .36.0 -30,4	 -29.9 .16.5 -12. fl10.l.7.fl-6.5.6.5 
59.0 100 .58,9 -60.0	 -39,7 -37.5 -31.0	 -23.4 .15.0 -II • 410.r-10.fl-0.19.0 
50.0 92 -00.2 .40.4 -Op.,	 -21.9 .14,0 . t. ,-9...5.o.s.o-5.q 
51.0 09 -5'.O .97.8	 -39.6 -37•fl	 -20.9 13,0 .5.0 -9.n -5.0 .5.5 .5.5 
52.0 00 -60.6 .05.0 -39,0 -31.'	 -20.0 14.0 -10.5 -9.4 .5.0 -4.7 -5.1 
53.0 75 -06.7 -42.' -41.4 -30.1	 -26.6 14.0 -10.9 -13., -90 .9•7 9• 
54.0 73 -47.9 -54.'	 .44.5 .34.0	 .26.0 -15.5 .44.5 -13.9 .9.7 .9.0 -9.7 
51.0 70 -57.5 .44.9 .44,9 .39.0	 _97 -17.7 -IS. ..............7.4 
56.0 60. .201.5	 . .57,4 -44.9 35,2	 '21.7 -20.1 -IS. I.4..S.0.5.c.5,4 
57.0 67 .50.3 .05.0 -41.0 -37.0	 -24.9 -1 9 .' -13.0 1.0 1.0 2.4 2.1 
58.0 02 -05.1 .40.9 .249.7 .40,7	 .20.9 .10. -5.0. -0.' 32.1 33.5 32.5 
59.0 01) -51.9 -40.0 42.6	 -29.' -14.7 -10.9 2.0 .2.0 3.0 -2.4 
60.0 31 -5'.2 00.1	 .30,5 .20_I .9.4 22.0 22.4 07.6 27.5 
61.0 23 .50.1 -49.0 409.0	 -34.5 -13.5 -6.1 5. 5.5 5.4 5.1 
62.0 16 -50.0 .06.0	 .200,0 -19.2 .1.7 -1.' '1.' .1.1 1.0 
63.0 fo 0 0 .7 .40,0 .5.0 '.1.4 -7.o -2.9 -7.7 -0.7 
64.0 7 -59.2 .50,fl .39,3 .39.1 '39.4 39.fl .30.0 .39.2 
65.0 7 57.9 -53.0 -55.4 -45.4 45.s -55.3 -45.0 _45,)0 
6ó.5 1 -50.0 -50.0 
61.0 I .54,3 Positive i, ojod from thy toil (22S) . -55.3 60.0 I -57 .6 lleg001vo 1. wOod from rho hood	 (45'). -57.4
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 4.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meter.)
EASTERN TEST RANGE SERIAL COMPLETED 010 27kn, PATRICK	 AF8, 7 28' 14 N 80' 36W JAN. I, 1956 to NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 01027 km CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 18,	 836 to DEC. DI, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29N 80' 33 W JAN. 960 to DEC. 31, 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTROOYNAMIC5 LABORATORY 
GEORGE C: MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 088 SPEED	 (DEOI 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 99.000	 97.720 99.000 98.865 SPEED (DES) 
5 FC 794 0.9 5.94.23,37.6 -4.3 -0.2 'I'S ,2.7'3.3'3.8 06.4 07.0 
.0 7q .11.0 9. ------------ S 0,9.I. 04.9 .7,8*10.3* 12.1 *72,9 027,0 
2.0 799 -13.0 -10.9 6.I -S.D 4.I -4.5 .1.0 *5.0 *0.2 010.5 .11.4 .19,9 '29.0 
3 . 0 'I I44•0
_9.96.75.D4.0_l.7•D.9*5.I*6.6*Iu,3*I2.0*I7.9*2o.O 
9.0 744 9.0 7.S '5.7 4.2 -2. I'0.7'S.S*8.7'ID.I,ll.3'I7.9'21.0 
5.0 794 10.0 '7.5 6.6 '34,4 -2.S'D.34.6*7.7*9.I*II.6*I5.90 7.0 
6 . 0 794 12.0 9.5 '7,3 5.S -3'44'D.0 *9.9 •7.S '9.1 'l0.S'19.9 022.0 
7.0 7434 ' 4 9 .0 I8,9 10.3 -9.0 6.9 -4.1 0, 3*3 . 9*7 . 3*8.l'l6,I*I2.7' 3.0 
010 744 29.3 -19.9-13.1-10.3-1.6 -5.4 •0.6 *3.9*7.9 .9.6 '12.5 'IS'' 020.0 
' • O 744 28.0 2I'' '46.5 -13.0 _i.7 -6.7 1'3 'I '9.b'l2.5'45.I 018,9 'ZS.O 
0.0 764 30,0 -26.9 22.S ,15.5 .12.6 0.6 2.i '4.3 '10.3 '19.0 '10.1 '22.' '27.0 
I'D 794 31.0 3o.923.S-l6.3-l5.440.S 3. I *4.80II.2'46,8*I9.8'22.9 '26.0 
Il'O 714 '33.2 '32.1 -26.7 -22.8 -18.9 -42.5 4.I9.6'42.2'I7.Z'I9.b'73.9'25.D 
13'O 749 - 3 7. 0 34.9 2'.2 -26.0 2f.4 493 6.9 *3.5 '40.5 014.0 •I9. *23.9 *26.0 
I4'C 794 -3 7. 0 '34.9 25,0 -21,9 -19.6 43.8 7.2 01.4.7.6 012.0 *18.2 *23.9 '27.0 
I5'D 744 30.0 -26.9 -23.1 -20.0 -16.9 42. 26.80.4*'4.3*7.0*ll.o*I3.90244.O 
I6'O 794 21'O '0.9 17.8 -14.0 43.9 '4fl'6 5.9 -0.9 l'9'9.2'5.I *8.9012.0 
4 7. 6 794 11'O 14.7 -13.3 -11,6 .9.8 5.9 -2,2 0.I'l.7'2.8 *7,9 '9.0 
I8'O 794 -15.0 -13.9 -1.1.0 -II'S -9.6	 - -6.7 .3. 6 -1.6 '2.7 '0,2 *0,6'I.O 
1 9 'O 794 2Z.0 -j7.9 -15.4 -44.4 '13.1 ll'II '8.6 -5.2 -3.2 -2.0 1.I1 0.0 '1.0 
20.0 799 18.D -17,9 -17.3 -16.2 -15.0 -42.9 -9.6 -6.6
-4.63,42.3-0.o,l.o 
11.0 799 -1 9 .0 -16.3 -17.0 -45.8 43.4	 .40.7 -8.4 .6.4 -5.9 '9.6
-3.0 '3.0 
22 . 0 749 24.0 22.9 19.4 '10.2 -10.6 44.6 1I.7 9.Q -7.2 .6.4 '5.1
-0.0 03.3 
23 . 0 799 2H.D -73.9 -19.9 -18.6 -17.8 45.8	 -42.6 -9.3 7.56.24.8-D.0 03.0 
29.0 744 26.0 -27.9 -20.3 19.9 -19.3 -46.6	 -13.3 -10.2 -8.1 -7.1 -6.2 3'Q 'I.Q 
25 . 0 749 25.0 73.422.5 -21.5' 49.0 19.l '10.5 -8.6 -7.8 '6.7 -3.0 OjQ . 
26'II 799 29.0 22.7 -24.7 2Ø.4 I0.2	 -l9.6-II.O-8.4-1.56.4.2.0•,.o 
27.o 794 27.IJ '24.1 -23.0 '24.7 -9.2	 -19.7 10.7 -8.3 -7. S.0 'I'D '2.0 
28.0 1034 -25.3 .25.0 .33,4 -2','
-2fl.	 -15.' .19.0 fl,o 9, .7.4) '3.7 3,5 
29.0 108 -2'.S
-19.4	 -15.1 -1'.' .9.5 -6.. 6.0 .4,5 .9.9 
30.0 116 '25.5 -24,9 -24.' -23.4 -10.5	 -16.0 -11.0 -41.9 0.* -9.9 '7.7 -7.1 
30.0 11? -25.5 -26.3
-19.'	 -15.7 -11.5 -41.5 '7,0 -7.1 4*.44 .4,3 
32.0 103
-24 .9 04.0 _24. -27.7 -27.6	 -15.5 -11.5 
33.0 117
-25.7 -25,6 -29.' -27.5 -20.0	 .15,7 .j.l -9.0 -9. .5,0 -4.9 .3.7 
34.0 129 -31.9 06.0 -25.' -25.7 -21.4	 .14.0 _1.4 -19.4 '9.6 -0,, -5.0 '4.9 
35.0 120 -34.0 -20.' -27.4 -2'.'	 -19.9 -19.6 -91.4 -9., -4.' . -4.t -1.9 
36.1 127 2.9 .29.0 -29.9 -24.3 2'.7	 -19.' -15.1 -11.9 .9.9 -9.9 1.4 -0.44 
37.0 120
-3 4 .0 31.0 -30.4 -29.5 26.'	 -27.' -15.4 -12.4-4.0-9.9-5.5-5.4 
30.0 125 '37,3 -34.'
-32.' -37.4
-27.'	 -21.9 -15.3 -10.7 '9.. -7.9 74.6 24.3 
39.0 125 '344.4 37,0 .33,5 .30,3 .27,0 20.2 -14.'
-13.9 '9.0 --5. -1.1 -1.4) 
06.0 125 -36.9 -36.7 .35,5 -36.' .30,7	 -29.9 -19.44 -15.9 .10. .4, -4.0 
41.0 124 3'.2 -37.7 -36.' 344,9 -37.'	 -24.9 .19.0 -Il.' 16.. 19.' .7,0 .1,2 
42.0 124 '39 .1 .37,9 .36.4
-3'.'	 -2'.' -2'.' -IS. 715.n-j4.0-9,0.4.5 
43.0 124 -447.1 -45.5 -37.9 .344,0	 -38.0 -24.' -t'I.4 15.* -13.' -Ifl.I -19.8 
44.0 12? '444,1 -47.7 -40.6 -35.5	 -37.' -29. -10.0 16.0 .15.' .13.4 -1.9.' 
05.0 121 '45.1 -44.' -40.5 -37.4 3fl.5 -20.0 .99.7 '10., -19.' -15.6 -16.3 
46.0 1144 -47.9 .45,0 -49,9 -41.5
.3'.'	 -39,9 -22.6 -19.3 14.' -11.6 -19.7 -18.5 
47.0 119 .445.5 .47,7 -40.6 3*.'	 .34,5 -29.4 -j7.9 '15.' -14.6 -13.' -13.7 
48.0 117 '45.3 -46.4 -47.9 .39,9	 -30.6 -24.5
-I'. '16.,-14.,-9.i- 7.0 
49.0 115 -47.7 -47,7 -47. -63.7 -30.0	 -30.5
-27.9 -10.9 -17.o
-15.' -17.0 -12.5 5A.0 113 -47.44 -45.' -47.7 -38.7	 .39,7 -29.5
-16.6 17.* -10.9 -7.7 .7.7 
51.0 110 446.8 -45.0 -45. -43.6 -35.0	 -31.9 -29.4 -15.9 '18.5 .9.1 '7.7 -7.1 
52.0 109 .544,4 .40,0 .46.9 -44.6 -40,0	 -37.' -20.1
-13.9 '14., -12.6 -00.7 .12.0 
5.5.0 103 '54.9 59.fl 49,7 .449,4 '41.5	 -39,0 -14.1 -IS.' -14., -9.' -6.' -6.6 
5 4 ,0 97 -59.1 -47.' -46.9 -49.'	 -3'.t -29.7 -13.0 17., -5.0 -4.7 .3.0 
55.0 89 449.8 -46.4) -45.0 -40.6 30,7 -24.7 -11.6 '9.0 .1.0 9.5 '1,4 
5.l 84 14'.2 -44.6 -40,0	
-31.5 -10,7 .99.1 0,9 3,0 4.9 4.7 
57.0 77 53.8 -40.' -47.9 447,4 30,9 -28.5 .7.0 .3., 4.' 4.9 4.4) 
58.0 65 '65.1 -51.4 -49.9 .49,0	 .37,0 -29.2 -13.' -4.5 -3.6 -7,9 .3,9 
59.0 56 '6 7 .9 57.' -49.7 _49.l	 .30,5 -14.6 -9.9 -5., -3.6 -4.0 '7,0 
60.0 41 '67.4 .47.9
-45.7	 .39,5 -19,0 .9.0 -9.o
-7.5 7.9 -7.3 
60.0 25 '64,3 -60.7 -59.0 35,7
-15.0 .7.9
-1 .7 -1.5 -9,3 1,4 
62.0 09 '60.7
-68.'	 .39,9 -17.9 1.1 I.' 2.fl 0.2 2.0 
63.0 11 75.0 . -73.'	 -29.5 -0.7 9.4 1.o t.6 1.4 1.6 
64.0 48 74.2
-77.'	 -26.5 '.9.6 .9,4 '0.9 -0.1 1.0 3.11 
65.0 4 '60.6
-41.5 20.6 -15.4
-14).' .,o -41.7 .0,5 '.0.4 
69.0 5 -54.8 -31,5 .7,0 .2,6 -2,5 -7.3 .7,3 -2,4 
67.0 4 -109.2 -24.9 7..' 7.7 7.0 7.0 7.0 7.9 
68.0 5 '.64.1 70*00000 1, Oind from 85. t,i1	 (225) -25.5 -7.9 -7.9 -7.,. -6.0 6.9 .6.4 69.0 5 '25.8 llegorlvo is wood fro, rho hood (45') -15.0 157 -15., -15.9 .14.9 .14,9 76.0 S '44.0 -17.5 7.7 1.4 0.' 0.7 1.9 1.9
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 4.8 
DATA SOURCE ;AUGUST 
ELEVATIOPI LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SEPt21 COMPLETED 0 loS? 8., PATRIC K	 AF8, 7 28' 14 N 80' 36 6 JAN. I, 956 to NOV. I?, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 08, 27 In,, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 18, 1936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 8., op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. I,	 960 to DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) 088 SPEED	 (0KG) 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEGI 
src 7M'4 'U 5.9 "9,6 -3.0 '3.1 -Z•0 '2,5 •I.0 *2.6 83.5'M.3 •7.9 11.0 
td 7MM I1.0 '8.5 '6.3 '4.0 -2.3°S.2'M.387.O'9.O'IO.6*I7.9'25,O 
2 . 0 7MM t2.0 '10.9 -8.3 '6.7 4.t .2.6 *0.0 *9.2 *7.3'9.0 411.3 •.5'9 '25.0 
3 . 0 744 '11 . 0 t0.9 '7.0 "6.9 "0.3 -2.9 *0.1 *0.8 *8.0 *9,7 *11.7 *16.9 22.S 
M'S 7MM 12.0 .9.9 "7.8 -7.0 -5.7 ..2*0'0.3*9.8*8.6*lO.6*13.2*t6.9025.o 
5.0 7'4M 1M.0 '12.9 "0.9 7.0 "5.8 .3.1 '0.1 05.0 *9.5 012.2 *13.9 '17.9 019.0 
0.0 1MM "16.0 10.6 '0.0 6.9 .3.8 0. t*M.O*O.8*lI.7*16.I*20.9*22.o 
7 . 0 704 2L4'O '.6.9 '11.5 -9.5 -7.6 .M.MO.q*M.6,8.8*1I.3n15.O '20.6 
0.0 7MM 20.0 -18.9 -12.2 -10.7 .9.3 .5.5 '0.6 *9.2 ,8.9 *11.6 *IM.5 ,,,, *20.0 
t'o 7MM 25.0 19'' "15.2 -12.' -10.5 .6.7 o.7*9.5*8.9'l2.5'I5.5*t9.9*30.o 
b'S 794 31.0 20., 20.l -17.0 -13.1 .8.3 '0.0 *5.2 *9.9 '19.O'17.6'22.9 *99.0 
11 . 0 7MM 30.0 .3'.t -23.1 -20.0 -19.9 0.I'I.2*6.O*12.t*b6.4*b8.5*76.9*45.o 
7 , 0 7MM M2.O M0.925.521.5 11.7 t 1.8 1	 6 06.0 *13.9 *16.8 *20.5 *20.9 *39. 
3 . 0 749 M3.0 9o.9 '27.2 -23.3 -18.6 '12.6 2. 8 *6 . 6*12 . 8 4 16.0*2t.5*26.9*35, 0 
4.0 7M'4 35.0 33.9 26.5 -23. 0t7.1t2.t3.0 0 M.7*bO.2*IM.2 0 16.8*2l.9* 26.0 
45'Q 7MM 20.0 73.9 '18.7 46.5 "13.9 .9.8 3.6'I.8*7.080.O* 11.5 'b3'9 '15.0 
16 . 0 7MM 20.0 .9'9 14.9 -13.8 -11.6 .8.2 '3.7 '0.0 *3.6 nq.8'5.8 *7.9 *9, 
7 . 0 7MM 2U.t3 "19. 9 13 . 112.110. 9 .0.2 9,7 -0.9 *o. •4.7'3.3 •5.9'o.Q 
0.0 744 '16.0 '15.9 -12.9 -12.9 -11.1 .9.0 -5.9 -2.9 -1.0 0.2'S.702.9'9.0 
9.0 7MM '1 9. 0 -16.9 -15.1 -13.8 .12.0 -10.0 7.7 M.6 '2.3 1.3 0.6 *.9 *7, 
20 . 0 7MM '26.0 -9.9 "16.9 .15.6 -19,6 -.2.5 '9,3 -6.9 '9,5 .3,4 '2.9 .0.3 '0.0 
21 . 0 749 3t.0 -21.9 -10.5 -.6.9 -15.2 435 t0.3 7.9 '0.2 '5,3 '9.2 "Z'S'2.0 
22 . 0 799 . 28.0 -21.9 -10.7 -17.6 -16.5 -.9.6	 -11.5 -8.9 -7.1 6.4 '0.3 '3.5 3.Q 
23 . 0 749 28•0 29.9 -20.5 -18.9 '17.9 -.5,6	 -12.0 -9.2 -7.9 -6.3 '5,3 -3.0 '7.0 
29 . 0 7MM 2O.Q
-27.' '22.8 t''' '18.3 -16.3	 -12.7 .9.6 -7.8 -6.0 -6.1 -9.0 3.0 
25.0 744 '33,0
-25.9 22.8 .20.7 -19.3 'i6.9	 '13.9 -10.6 -9.8 -7.8 6.6 5. 3.0 
26 . 3 794 28.O 26.9 -23.5 -22.0 '19.9 .17.8	 "19.2 -.0.8 .8.8 .7.9 -6.0 .5. '3.Q 
27 . 0 7MM '30.5 '79,9 .29.9 -23.0 -21.5 .18.6	 -.5.0 -11.3 -9.t -0.1 '7.3 '0.0 M.0 
28.0 110 -2t .9 -20.9
-1'.'	 -15.7 -11.5 -9.1 -8. -7.7 '5.1 -5.9 
29.0 113 .24.1 -21.8 -22.' -21.8 .j0,2	 -15.4 -17.8 .0.7 9.* -9.' -7,9 -7,9 
32.2 113 24.7 '24,7 '22.0 .21.7 -19.5	 -15.5 -17.5 9.* '4.9 4.fl .14.9 '5.S 
01.14 11*4 '39.1 -25,0 -23.' .22.5 .jO,6	 -15.5 -11.5 -0.9 -9., -9.7 -7.' -1.1 
32.0 11*4 -20.2 _33,9 -22.4 .j8,* 15,0 -17,7 .'4.O '5,0 l4,4t -3.4 -3.5 
33.0 115 30.1 .25.8 -25.5 ..27,2 0.	 -15.7 -11.7 .8.7 -6.9 -6.7 '44.0 ..44_7 
34.0 117 '24,5 -24.' -22.9 -23.9 20.	 -14.2 -11.8 -4.5 ".0 'I.' 0.0, 9.7 
3.0 114 2 9 .5 -25.5 '21.'	 -14.9 -11.0 .1.0, -5., -2.' -0.7 0.9 
36.0 115 '3'l.9 -29,' -27,' -29,5 23.7	 -17.' -17.9 -9.0 -.9 -1.' 17.1 17.7 
31.0 120 .30.9 -30.8 -30.1 -25.5
-25.'	 -19.7 -11.9 -4.5 '2.9 -7.7 11.9 12.1 
39.0 120 37.5 -31.8 -39,9 -29.0 -22.9	 -17.9 -1e,7 -5.0 -0. 1.9 5.0 5.5 
39.tt 120 .3'.O -30.5
-23.7	 ..19,8 -12,1 .9.5 -2., -1,2 44,9 4,4 
40.0 1144 '35,1 .32,8 .32.1 -38,5 25.	 -19.5 -12.4 .0,4 "9.9 -7. -3.0 -2.5 
41.0 117 -35.2 33,7 -31.7 -21.'	 -29.5 -15.7 .9.9 -4., -14.7 -3.6 .5.3 
52.0 117 .37.5 -35.' -32.4
-29.7	 -27.2 -15.' .9.9 .4,3 -9.' 9.0 9.5 
55.0 117 .41.0 -50,8 .55,7 -05.5 -30,5	 -20.4 -10.9 -8.4 .9.0
-4.1 '.14,' .44,9 
54.0 11', -40.5 .92.6 -35.4 '32.9	 -23.1 -12.9 .7.7 -5.s -2.' -t.5 -1.2 
40.0 116 .440,7 .39,8 -39.8 .37,4 '32.0	 -23.5 -15.9 -9.4 .,.8 -6.7 -1.5 '.1.9 
46.0 113 449_5 -39.8 .37,8 .. 35,7 32.fl	 -29.2 -12.7 9,9 .8,9
-5.7 4,9 4.9 
41.0 112 .55,7 .93.8 -92.2 -38.5 .30,7	 -21.2 -10,4 -9,2 .7,o
-5., .3.9 3.4 
48.2 110 -44.2 .145,9 .344,7 .29.8	 "20,7 -15.7 -7.5 -S.c -4., -0.0 -0.3 
49.0 180 -50,9 -47.5 -43.4 -31.5	 -10.4 -17.4 .9.7 -5.0 .4.7 -2.7 2,5 
50.0 109 -57.7 -45,0 .47.0 -41.7 -37.'	 -29.5 -12.7 -3.4 2.2 0.4 9.0 1.2 
51.0 10*, 6f*.5 .49,8 .39,8 -37.0 -32.7	 .50,8 -10.2 _3,0, 7, q 9,7 
52.0 99 -79.9 .47,8 -38,7 .39,0	 .10,2 '.0,5 .2.9 5.' 88.9 81.9 82.0 
53.0 01.
-69.6 .59,8 41,9 32.0	 -17.5 '5.1 9.' 2.' 3.9 5.4 5.7 
5'4.0 91 -6 9 .2 .914,8 -42.5 .59,7	 -14.7 -4,7 7.' 9.0 10.7 10.5 10.0, 
50.0 03 -51.5 .99.7 -39.8 .09.0	 -17.7 -5.7 4.0 11., 10.' 19.3 13.0 
55.0 75 7*4.2 .49,4 -53.2 '28.7	 -14.5 7,0 11.7 18.. 29.0 21.0 21.0 
57.0 61 '5'.7 -97.4 -42.9 '28.1	 -11.0 2.1 7.fl 14.1. 19.4 19.9 19.9 
58.0 49 -45.5 -39,8 .39,4 -214.'	 -10.9 3.2 74.4 19.8 19.5 18.7 19.9 
S.0 37 '049.5 "33.1 '23.7 .44,2 9.7 25.' 45, 45,8 45,4 45,7 
614.0 27 -34.6 '05,1 "3.5 13.7 21.7 23.8 20.8 25.1 25.2 
61.0 27 -35.1 '29.2 .5.5 11.7 20.4 35.9 35.5 344,7 34,7 
60.0 14 -3'.4 .30.5 .14,5 j5,fl 22.7 22.o 22.9 23.7 23.1 
65.0 14 .41.9 "00.0 "9.5 7.4 28.2 29.' 29.' 20.1 29.2 
64.0 10 "25.3 -18.5 -4.7 5.5 21.5 27.7 25.9 25.9 25.4 
60.0 9 -34.8 -25.7	 -19.0 -5.5 15.9 15.o 19.5 15.9 15.5 
66.0 7 "28.3, -20.0	 -10.9 .4.7 15.8 14., 19.' 15.5 15.5 
51,0 .34,9 -17.0 .7,0 -2.1 '7.0 -1.1 -I .7 .0,7 
68.0 9 2.7 00511194, 1* wInd frOm the Loll	 (225') '17,5 -0.9 -5.1 9.9 0.1 0.7 0.5 69.0 4 19.0 Negotive Is wind Ito, the hrd	 (/4 5') 150 7,1 9.9 7.0 1.0 1.0 1.9 
78.0 . -5',l -14.0 19.' 19.9 10,7 14.4 18.9 59.4
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 4.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 00, PATRIC IC	 AF8, 7 28' 4 N 80' 36 * JAN. I, 1956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 01. 27 CAPE KENNEDY, 5 28' 29 N 800 33 W 9056 18, 1956 to DEC. 31, 1967 
RAWIIOSONDE FLORIDA 
ROCKETSONDE 28 10,9 op CAPE KENNEDY, 5 28'29'N 80' 330 W JAN. 1960 Is DEC. 31,1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 1KM) 689 SPEED	 IDES) 0.135	 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (0201 
sFc 720 17.O -10.7 7.9 6.3 -4.1 1.I .0,2 .2.9 .3.9 *5.9 .11.5 .32.0 
.0 020 23.0 -16.7 -12.1 '70.0 .6.9 -3.4 *3.3 *7.7 *12.7 .78.8
.79.0 *30.0 
2'O 727 '27.0 -15.7	 -11.3 -8.7 .5.4 _0.7 *4.0 09.3 *19.3 *79.6 035.0 036.0 
3'O 12U 22,0 13.7	 .9.4 '7,7 4.7 '0.5 ,'I.9'lO.S 014.6.18.9 '38.0 +39. 4,0 720 22.0 12.3 -9.! -7,2 .9,3 _0.3*5.S*II.6l4,5*I8.8 '33.0 °34.o 5.0 720 24.0 12.8 .9.7 7.S -4.4 0.3 *6.0 *13.2 015.9 037.8 *31.0 *32.0 
6'O 720 '29,0 1 3.7 -70.4 t.5 .5,1 7.3 06.o'll.7*16.l* 10,7 23'0 '27'S 7.7 720 31,0 15.6 -12,4 9.2 -5.3 '0.7 *7.! 033.2 *17.1 .20.9 .25.0 *26.2 
8.7 720 3U.0 -17.8 -79.0 -9.8 .5.8 -0.0 *0.3 075.0 '39.3 *22.3 •29.0 30,0 9.) 720 -.37.0 16.3 -13.3 -10.6 .0.2 *0.7 *9,7 07.5 '27.6 *29,6 *33.5 32,0 0 . 0 720 '27.0 -19.2 -15.3 -72.3 7. I I.2*!I.3039.5'23.6*27.'4*39.Q 35'o II ' )) 920 32.0 22.3 .8.j '33,7 .7.0 0.7 *73.0 027.2 029.7 028.2 035.0 *36,0 
12'O 720 29.7 '22.0 -79.7 -35,7 _8.7 02.5 '13•9 022.0 026.0 027,9 36'O °37. I)') 720 32.0 '23.4. 21.9 17.5 .9.5 *2.0 *79.0 *21.7 *27.0 *29,2 *38.0 037.0 
39 . 0 720 30.0 22.7 -21.1 -76.9 -70.0 2.9 *12.1 030.2 022.! .23.9 '30.0 3I.0 
5 . 0 720 '24.0 20.9 -78.5 -19.7 -0.9 0.2 *0.5 '33.0 '75.5 077,7 027,0 *22.0 
6 . 0 720 2'4.0 19.3 .39,9 -72.3 .8.0 .1.1 *4,6 08.5 *70.3 *72.9 *20.5 *27.0 
17,0 720 20.0 15.) -32.3 -70.2 .7.2 -2.0 .3.8 .5.3 .6.7 .8.7
.13.0 .34.0 18.3 720 '21.0 -32.9 .11.7 -10.2 7.4 -3,0 -0.0 *2,8 ''4. 0 *6,5*10,0011,0 
19'O 720 '3 9. 0 -72.7 -11.8 10.6 -8.5 '9.7 -3.0 *0.6 *2.0 03,9 *7.0 *8.0 20 . 0 720 ' 1 9 ,0 1#.9 -12.9 Il,6 .9.5 '6.! -2.5 -0.6 '0.0 *2.! 004,0 '5.0 27 . 3 720 -7 7. 0 19.9 -17.9 -12.2 l0'O -7.0 -3,8 -3.6 -0. 4 '0.! '7.0 '2.0 22 . 0 124) I*.0 '79.9 -13.8 -32,9 'II'! .7.8 -9.0 .2,8 •I.8 07 -0.0 '0.0 23.3 020 79.7 '36.4 15.0 '33.9 11,8 0.9 -5.3 .3.5 2.'I '7.5 00.0 *1.0 
24.0 720 2U.0 17.9 -78.2 -19.7 -32.2 -9,1 -5.6 .3.7 '2,2 -0.5 02'o 3.0 
25 . 0 720 21.O -18.1 -36.6 -35.5 j3.2 9.5 -8.7 -3.5 '3.7 -0,6*2,0 *3.0 
26 . 0 720 '23.7 '19.3 .7,9 -78.9 -3.7 -0.8 .6.3 .3.9 •2.30.8-*I.0*2,0 
27.0 020 22.0 .39.5 -10.5 -76,0 '34.2 -9.9 -6.0 -3.6 -2.0 '2.5 07.0 °2.0 230.8 105 -21.2 -19.0 -17.4 -16.' -16.0	 -10.0 "1.9 -1.2 0,o 0.' 5.1 9.? 29,0 107 -24.! -19.' -19,0 06,9 -14.' '9.1 '0,7 -1.' II,. 0.9 0.3 1.9 30.0 109 -29.5 -19,8 -16.9 -16.0 -19.1 '0.7 '4,9 -2.3 1.9 0.' 2.2 2.7 30.0 104 -39,4 -14,' -17. 4 -15.9 -32,' -7.9 .9,0 -77.7 3.0 5,4 0,7 36,9 32.0 109 -20.8 -19.0 .19,0 ' 19,4 -ii.' '7,73 ',t 7.8 5.0 9.9 10.! 10.3 33.0 104 -16.1 -14.9 17.0 -6.8
-9,9 2.4 5,o 7,' 11.5 11.9 34.8 000 16.9 -19.0 -15.9 -18.5 -11,' -7.0 .7.4 5.7 5.0 6.0 9.9 9,1 35.0 109 2'*.3 -19,0 -17,5 -14,4 -12,7 -9.0 '0.5 5.1 5,0 5.9 .5 9,7 34.0 109 -20.9 -21.0 -17.5 -13.9 -12.' .4,9 0.! 3.1 8,* 5,0 7,2 7.4 37.0 107 -20.5 2t.4 1'.° -19.1 -10.7 -9.4 .0,0 3.9 6.4 9.4 9.1 0,0 3.6.5 106 -29.7 -29.0 -1°.° -19.3 -13.1 7.2 '0.1 6.4 5.0 7,0 9,5 9,7, 39.0 105 '22,5 -27.' -20.5 -19.5 '1,.' -7.9 -0.0 1.7 9.o 0.9 11.1 11.2 62.0 107. -28.4
-19.' -19.7 -13.7 -'.7 0.0 4.1 4,0 6.4 7.0 7,77 41.0 100 -24.0 -24.0 -23.1 -21.3
-15.' -6.0 0.7 5.7 17.9 11.9 111.01 19.0 42.0 107 -26.9 -29.0 -74,7 -22.0 16,7 0,,7 7,5 4,7 5.9 9.9 11.0, 13.7 43.0 100 -29,0 -37.fl -24.' -21.1 -10.4 -5.9 0.7 7.0 7., 10.7 10,0 12.3 44.0 94 '3'.? -37.' -29.7 -14,4 -6,2 5,4 7.0 7,7 10.0 10,9 11.9 40,0 95 '31,5 -24.4 -19.6 -12,' '5.9 9,4 6.3 5.. 13.7 13.7 13.9 46.0 00 '29 .2 -20.' -19.0 11.' -4,5 1.9 9.1 15.' 13.0 14.2 14.3 47.0 9s -2'.6 -21.7 -17.? .17,8 "7 5.1 103.7 14., 15.0 15.0 11.9 48,0 84. '20.9 .10,1 -14,0
-10,0 -'.5 9.4 00.4 12.0 15.' 19,.' 15.9 49.0 93 2'.6 -20.1 -17.9 .0,3 .0.0 4.8 11.4 13.7 15.0 15.7 15.9 530.0 81 -20.9 -20.' -12.9 .9,6 '.5 15.5 19.9 23.9 23.9 24.7 51.0 74 'j9,6
-19.4 -19,0, -12.7 0.0 10.9 19.0 19.0 231.0 20.5 29.5 52.0 6*, -1 9 .0 -10.7 -17.7 -12.5 77,0 10.9 15.4 19.9 20.' 20.5 233.5 53.0 61 -3 9 .6 -17.4 -15.0 -0.7 9,9 1.1 17.9 20.. 20.0 20.' 25.' 54.0 59 -1 7 .9 . -10.' -14.7 .4,0 4.7 11.9 19.1 22•' 30.5 33.1 33.' 55.0 55 -19.2 -15.' -13,2 -6.9 5.9 11.1 10.1 29.1 39,9 39,5 39,0 58.0 48 -1'.O -1.0.9 -10.7 -6.7 5,9 14,0 27.7 234.o 27.4 23.0 23,0 57.0 37 .7.9 .7,9 -0.7 5.5 1.7 20.0 22. 22.0 22.5 22.6 58,0 31 .4.6 -6.0 2.0 12.0 15.9 20.5 25., 20.9 25.4 25.5 50.0 20 .9,9 0,0 0.4 10,0 20.0 24.7 25,. 25.1 25.4 25.5 60.0 17 -10.0 9.l 7,7 30,0 35.7	 . 30., 31.1 31.8 31.7* 61,0 11 '14.0 10.7 411.4 43.9 45.6 45.7 62.0 0, 27.2
-13.0 12.0 1.S 12.o 12.' 12.7 12.1 63.0 29.1
-17.7 17.1 19.7 19.0 19.9 19.6 13,4 64.0 0 -1.5 -30.0
.7,5 -0.5 -0.9 -1.5 -0.0 -1.4 60.0 I -1.11 '0.36 64,0 I _,7 2.7 67,0 1 -5.5
-5,5 6.6.0 I .7.4 PosItive i, Ole) from rho toil	 (3350) . 69.0 j .5,7 NeCoilvo 1* 41011) from rho hrod	 (45') . -5.1 70.0 I 0.9 0.9
5Z 
HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH 	 TABLE 4.10 
DATA SOURCE OCTOBER 
ELEITION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPUTED 0 to 27km PATRIC K	 AFB, 7 26° I4 N 80' 56 W JAN. I, 956 to NOV. Ii, 956 CAPE KENNEDY, FLORIDA RAI1IISONDE FLORIDA 
SERIAL COMPLETED Ott 27 km CAPE KENNEDY, 5 26° 29' N 80 33 W N. IR, 956 to DEC. 34, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 8 28°29'N 80' 33 W JAN. I,	 960 to DEC. 31,1967 
FLORIDA- _______ _______ __________________________ _______________________________ 
PREPAREO BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM kIlN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EM) 668 SPEED	 (DEG)	 0.135 1.000	 2.280	 5.000 18.800	 50.000 84.100 98.000 97.720 99.000 99.668 SPEED (DEO) 
SrC 140 -9.6 -6.2 -6.6 -".9 -1.3 .0.3 .1.9 '3.2 '3.0 *6.9 '13.Q 
.0 794 -10.0 l6.914.713.l-lI.3 .0.0 -2.3 •3.o'7.3'9.o* 13,2 '15-7 -46.0 
2 . 0 749 -17.0 -19.3 -11.6 -9.3 .5.5 -Ø,9*S.3'9.3'13.Q' 5.0 '20-9 .24.0 
30 099 16.0 .9.9 .12.6 9.0 .7.7 .3.0'0.6*6.6,II.919.l'17.5*22.9*24.0 
4'O 7' 15.0 14.9 .9.7 .1.9 6.5 -3.0 '2.3 *0.I'12.S'11.0*ZI.7*26,9' 20.0 
5 . 0 799 19.0 .17.9 -10.0 .0.5 6.9 _2.o3.3*l0.3*I9.020.2'25.5 '30,9 '33.0 
6' 2'9 19'O I5.9lI.I_0.7_7.02.0_4_5*I2_0l1,6*22,0*27l35.9950 
7 0 794 I6.Q 15. ,I2.58.0.6.8,l,3*5.6*15.O*21,5'26,3'2'.7*30.9'56.0 
6 . 0 799 19°0 17.9 13.5 .I0.2'6,4 .0,1 *7.3 *46.3 297 3O.3'3.5'42.' '59.0 
9.0 744 . 4 9 .0 15.I -Il. 0 .6.2_0,4 • 9.3 • 20.9*30.3'36.Q*3 9 .6*97.9* 79.Q 
0.0 74 20.0 16,1 .44.5 7.I -0-9	 *ll.3*29.2*35.3*40,7m45,5mS9.72.Q 
4.0 744 22.0 21.9 14.S .44.7 7,4 .0.9	 .42.5 .20.2 •30,5 .99.6 .47.2 ,61.9 .67.0 
2 . 0 744 20.0 .20.91.51.37.609*1.9*30.5*90299.5*48.4 '62. *65.0 
130 799 260 -22.9 15.S I 20 .1.9 .0.0 l3.9 *20,5 '376 *92,4 044_B *55.9 °60.0 
I'I • O 744 • 2I . 0 16.9 19,5 -1 1 . 0 -7.6 00iI.7 '29.5 32.936.0 *39.5 '44.9 97•0 
I5'O 799 - 4 7. 0 -i ,.9-ll.l-0.6.5.6.0.7'9.S'19.0*25.630.0'33.5*36..9'91.0 
46 . 0 799 1 7 .0 1 '9 10'2 -6.0 9' 5 .0_96_5*lI.320.2*23.526.7*32.9* 39.0 
7.0 749 I9.0 -I 4.9 7.7 6.2 '4.6 .I.7'3.0*9.5'19.O'19.O'23.S'30.932.o 
10.0 749 -9. -0.9 -6.0 -6.6 5,S -3.1 0.I 5.S'lO'l *9.Q' l.7 '29.9 '30.0 
1 9 0 794 11.0 .IO. -0.6 .7.7 6,9 4.30.0'2.56,9'9.011.9'23.9'25.0 
20-0 749 11.0 -10.9 -6.0 -6.3 .7.3 _5.3.l.7*l.2*9.V*7.0*8.0*I5.9*23,0 
24.0 799 1'4.0 -42.9 9.7 .9.0 -0.4 -5.9 -2.9 .0.3 .3.0 •5,3 °.0 '13.9 '16.0 
22.0 799 I2.0 -11.0 ..6 0.4 .6.3 -2.9 .0.4 *2.6 '9,5 '5.7 *7.9' 11,0 
23.0 799 I6.0	 . 13.9 -12.3 15.9 9.I .6.0 -3.4 0.I '2.6 *4.2 '6.7 *7.9 '9.0 
29.0 799 12.0 11.0 '40.3 -9.9 .7.0 .2.9 .0.0*2.7*5.l*6.04.9 11.0 
25-0 7'44 13.0 -12.9 14.9 -10.6 '9.5 .6.9 -2.9'O.S *3.5 5.5'7.7 *9.9 '11.0 
26.0 741* 19.0 -42.6 -11.6 •99 -7.4 2.5 ,I.7 .9.8 *6.2'7,5 *8.9 • 42.0 
27.0 199 . 45.0 13.l -44.6 .40.0 .6.7 -2.0 .2.6 .6.2 .7.6 '9.5 '12.4 '43.0 
20,0 79 -11.0 -5.3 0.0 5.0 9.7 10., 10.0 14.1 11.3 
29.0 87 -11.5 -11.4 .0.0 -5.0 5.5 7.1 10-c 11.8 12.' 12.7 12.7 
30.0 B -7.0 5.9 -4.' 0.9 9.2 11.7 17.1 20.1 20.5 20.5 
31.0 0', -12.0 -11.1 .9.5 -6.3 7.9 10.2 tO.' 10., 20.' 21.1 21.2 
32.0 90 -19.0 -10.9 -6.9 .3.6 4.9 17.0 15.9 19.n 26.1 25.7 25.5 
33.0 92 -19.1 -P.S -5.7 -1.1 4.0 11.5 19.9 20., 20.1 30.1 30.5 
34.0 90 -0.2 -P.O .5.2 -1.4 9.3 19.4 19,5 22.7 25.1 25.7 24.9 
35.0 90. -1 4 .5 -10.' -0.9 .3,2 5.3 17.7 22.1 25.2 33.' 35.9 35.2 
36.0 04 -19.3 -10.9 -9.4 -3.' 7.1 17.9 21.2 23., 27.1 07.4 27.9 
37.0 90 -17.0 -16.9 -10.5 -3.0 4.2 17.0 23.9 25.1 27.1 79.2 29.6 
36.0 64
-17.7 .9,0 -5.7 .6,4 2.5 20. 27.4 29., 30.' 31.7 314 
39.0 Os -5.5 -7.0 -5.3 .1.0 9.9 25.5 32.1 33.* 35.7 37.9 37.5 
4d,0 94 -0.2 .2.0 -6.3 0,4 1'.S 07.5 35.3 39., 41.1 42.2 42.6 
'41.0 9'. .4.5 -5.0 -44.1 0.5 11,0 29,1 39.3 40., 64.0 46.0 45,4 
'42.0 97 .0.2 -9.0 4.1 6.1 13.0 20.7, 41.' 43.' 45.fl 40,fl 49.0 
63.0 97 .0.9 -3,0 -2.1 -.	 6.7 15.5 31.1 41.7 40.4 50.3 53.4 50.0 
44.0 9 -17.0 -2.' -1.4 3.0 17.5 36.5 62.3 51., 55.3 55.5 55.', 
60.0 91 1t.3 3,9 .0.7 6•0 00.1 36.6 49.4 53., 59,1 57.2 57.6 
66.0 93 '15.3 -5.' -0.2 7.6 22.! 30.7 57.5 52,, 50. 50.0 50.0 
07.0 94 . 11.0 5.' -0,7 4.' 29.0 35.9 49.7 54., 51.1 53.0 63.1 
48.0 89 .1.6 0.0 7.1 10.6 20.4 47.4 51.0 55.4 59.1 1,9.5 59.7 
49.0 0', 0.2 1.0 3.3 10_I 29.4 '44,7 54.7 55., 75.* 76.' 15.3 
50.0 64 -0.1 2.' 6.9 12.' 3fl,fl 452 55.0 69., 60.' 00.0 61.0 
51.0 76 -0.3 2.' 3.7 10,7 21.9 649,5 57.9 72.,. 72.7 73.3 13.6 
52.0 79
- 
-5.7 0.' 3.' 37.4 51.1 62.3 75.. 83.1 03.5 43.9 
53.0 73 .9.1 3.4 4.9 13.9 377 51.0 53.3 64.o 74.' 74.0 79.0 
54.0 53 0.3 5,1 5.7 j65 33.5 54.3 53.5 64. 70.3 70.9 70.9 
55.0 57 0.7 1.1 9.6 16.7 31,7 54.7 54.' 57.9 74.5 74.', 74.4 
5.0 44 9.0 1.1 6.0 12.' 31.5 47.5 7*4*.', 64.4* 59.7 50,3 69.3 
57.0 42 5.0 3.0 17.7 3'.5 45.7 52.7 79., 70.4 73,7 70.7 
50.0 36 -6.9 .1.5 II.' 31.0 55.3 50.3 54., 59.4 59.9 55.7 
59.0 27 .0.9 5.4 11.3 20.9 40.7 547 53., 53.0 54.' 55.2 
60.0 22 15.6 .1.9 12.7 20.5 45.9 54*.' S9. 59.6 59.5 59.5 
61.0 14. 10.3 20.' 33.0 47.9 76.5 74. 74.7 74,0 74.9 
62.0 . 2 5 .5 24.0 5*,1 52.7 5'.' 57,0 57.0 52.9 
63.0 2 29.2 21.9 53.9 53.9 53,0 53,9 53.0 53,0 
64.0 I 25.5 25.5 
65.0 1 34.1 35.1 
65.0 I 2'.6 22.5 
67.0 1 11.3 13.3 
68.0 1 4.0 Po*l.live is wind fro, 04,0 toil	 (225'). '4,7 
001otivo 10 wi,d from the hood <45'). 20.6
HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH	 TABLE 4.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.ri)
EASTERN TEST RANGE 
SEBAL COMPLETED 0 toG? 691 PATRICK	 AFB, 7 28 14' N 80 36' W 'JAN. I,	 956 to NOV. IT, 1956 
RAWINSONDE
. FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 01027 km CAPE KENNEDY, 5 2829' N 8033 W NOV. 8, 926 40 DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 20 km op CAPE KENNEDY, 5 28 29' N 00 33' W JAN. 960 to DEC. SI, 96'? 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION • AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
92.1. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(4154) 085 SPEED	 (DEG) 0.135	 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED IDEa) 
SFC	 . 720 .9.40 7.6	 .6.6	 .5.5 .3,5 '0,7 .0.5 *1,9 .3,2 *9,8 *7,0 •0, 
I'S 720 20.0 01'4.2	 .13.0	 -10.5 -7.4 I.2*5.l'9,311.7'13,9'20.62102 
2.0 720 22.0 13.2	 .40.3	 9.6 ..'4,4'0.0.6.o'l2.'4'l5,9l'.'I'3I.032.0 
3.0 720 21.0 99	 -0.7	 6.0 -3.1 '1.2 *9.2 *15.0 048.0 024.4 30'O *3I. 
9.0 720 1'I.O .Il.'4	 -9.0	 6.9 .1.9 '2.7 '40.6 *iO.l '24,9 029.9 '31.0 32.0 
5.0 720 '1 4 .0 I0.3	 0.I 5.7 .4.3 *4,7 'i3.6 021.2 '26.1 .29.2 035.5 •36.0 
.6,0 720 '15.0 '1 j,0008-S.'4-0.606.3*16.9029.5*30.S*35.2*39.0090.O 
7.0 720 '16.0 12.	 .8.5	 -5.0 -0.3 *0.14 •19.7 *28.7 *314•5 0 30.8 *53.0 055,0 
8 . 5 720 -1 9. 0 -13.0	 -9.3	 'ô•O *0.2 *10.1 *22.3 '39.1 039.5 '93.9 50.0 *51.0 
9. 0 720 -27.0 15.7	 -I 2.8	 -6.5 00.8 012.8 *25.8 038.2 *99.5 *60.0 *80.0 *01,0 
10 . 0 720 -31.2 20.3	 .13.8	 '8.2 'I'S *I5.Z 29.3 *93.0 *49.9 *54.9 '06.0 *07. 
11 . 0 72C 31.0 -20.3	 -13.3	 8.3 09.4 *17.1 032.5 *96.0 *56.7 *60.9 006.0 *87,0 
12'O 7Z2 '34 • 0 20.7	 -13.8	 9.0 04,6 '10.1 533.9 *66,6 '59.5 066.0 *00,0 • 
13 . 0 920 '26.0 16.8	 -12.1 '6.3 *3. 3,19,0 *33.4 •4'4.4 053.7 •43.6.9'4.0•85.0 
19 • 0 720 23.0 .45.2	 -9.6	 -3,6 *'I.2 '47.2 *30.9 *30.0 *146.5 *56.8 '60,0 •69.Q 
15 . 0 720 -26.0 -11.8 -6.9	 -2,5 .4.0 .15.2 .25.2 .32.8 .36.8 .53.8 *62.0 .63.2 
16 . 0 720 15.5 9.7	 5. 92.3*2.9'II.9*20.9*26.629.9'35.2 0 99.6 '45.0 
1700 720 I'4.0 -9. 3 . 509 . 2.S*I.3 00.U*IS.5*21.2*29.0*26.?*39,0* 36.0 
18.0 720 II.0 8.4_6.0.4.4_0.3*4.9*Il.2*45.6*I7.8* 49.9 '27.2 '20.0 
9,0 722 10.0 6.8	 -6.0	 9.5 .o.9 *2.8 *7.9 *42.6 *45,3 *47.9 *25.0 *25.0 
20 . 0 720 -8.0 7.26.09.5-I.6'4.3*S.9*I5.2'I2,9là.6*22.5'23.5 
24.0 720 -13.0 7.9	 -6.6	 .'4.9 -2.2 *1.0 *5.5 *9.8 *11.9 047.6 .26,0 *27.0 
22.0 720 -12.0 7.9	 -6,9	 5.3 .2.6 '1.0 *5.0 09.5043.7 *16.9 '26.0 '27.0 
23.0 720 -13.0 9.5	 -6.8	 5.5 -2.2 *2.0 *6.7 '4l.U'13.7 *45.7 *25,5 '25,5 
29.0 720 -47.0 10.3	 .7.3	 4.l _I.8 *2.9 *8.3 *42.2 *44.3 015.9 *25.2 *24.5 
25.0 720 I7.0 9.9	 -0.2	 6.0 -4.6 .9.3 .9.8 *43.7 *45.7 *17.0 *27 . 0 .20.2 
26 . 2 720 I5.0 -12.9	 0.6	 .6.5 .4.9 05.2 *11.3 *45.3 '17.5 *40.9 *24.6 22.Q 
27.0 720 21.0 12.S	 -8.7	 -5.3 .0.4 *6.5 '13.4 016.0 *48.7 *24.9 *25.0 *26.0 
28.0 80 -507 -1•fl	 -1.9 7.9 10.9 17,0, 29.' 25.9 26.1 06.9 25.7 
20.0 9,1 -7.0 5•fl	
_1,5 69 11.7 70•c 25.9 26.o 33.1 32.6 38.7 
30.0 90 .9•9 -5.0	
-I5 5.' 19.0 22.6 29.' 30.0 39.' 3t.5 31.7 
31.0 97 1'4.0 I.'4 5. 14,9 28.9 27.9 39.0 3.7 31,2 31.2 
32.0 9, .9.1 -0.3	 3.9 7.4 15.5 2',', 3.0 33.o 35.9 53.2 39.6 
33.0 97 09,,49 ?.'	 3.6 10.5 19.9 30.9 344.4 36.0 '40.9 49.0 49,0 
34.0 9, -16.0
-2.'	 3,0, 12,1 2'.' 30,7 34.0 39.n '41., '81.7 4439 
30.0 93
-1 44.1 1.9 5.7 19.0 244.5 33,4 4445.7 'eS.n 55.3 '45.9 '46.0 
36.0 911 -15.6 7,0	 5.1 1'.' 01.0 34.5 '49.1 55.0 '49.9 '49.6 40.7 
37.0 91 -11.1 9.9 4.5 14.' 25.9 37,5 514.7 47.n 55.9 55.0 55.4 
38.0 95 -16.3 0.'	 9.9 15.0 29.9 51_fl 57.1 5'.. 5t. 4,, 50,1 
39.0 9. -4.6 2.' 14.4 17.4 29.2 '440.7 449.9 59.0 51.0 60.4 67.7 
52.0 95 -'.7 5.9 10.7 19.4 3'.l '46.4 55.4 57.0 54.9 54.0 65.0 
'41.0 93 -t.3 5.6	 9.7 18.6 36.1 47.6 36.7 59.. 55.1 65.9 66.3 
'42.0 9.3 -'.3 '.9 10.9 20.9 37•0 59.7 69.0 614.4, 57.0 67.4 57.5 
'43.0 97 -9.6 10.0	 13.4 56,0 49 .fl 55,7 65.7 59., 70.4 70.7 70.7 
'40.0 80 5.5 19.5	 18.40 20.7 '49.0 69,0 75.6 51.9 51.' 62.0 82.0 
'30.0 87 6.4 7.0	 23.4 390 '49.3 65.9 90.7 9fl.n 90.' 99.9 91.0 
'46.0 06 '.1 10.'	 25.0 34,7 50.0 70.4 90.7 944,, 90.9 09.5 90.7 
'47.0 93 0.0 15.'	 26.' 39.4 54•0 71.9 91.5 97., lOt.l 159.7 900.9 
58.0 80 0.0 .	 15.'	 29.4 49,0 59.5 79.0 99.' 97., 99.0 900.? 900.4 
'40.0 85 1.14 2?.'	 33.1 30.0 69,0 8004 90.0 90.. 904.0 904.0 905.0 
511.0 96 3.5 24.' 30.' 40.7 51.9 740.' 90.0 97,9 105.1 904.9 954.7 
51.0 77 '4.9 25,9	 27.5 '49.6 50.5 79.9 97. 95., 97.9 97.9 97,6 
52.0 7, .9,5 244.1	 27.7 42.' 59.9 00.1 99.7 95.9 99.9 99.9, 95.7 
53.0 70 8.7 22.4	 27.5 53.' 69.7 91.9 93.5 99.,, 101.7 909.7 901.9 
50.0 51 -8.7 00.5 26.9 499 55.3 9,o,1 90.0 lOS., 911.6 117.1 112.4 
55.0 5, .9.4 15.' 17.0, 41.6 65.0 92.7 99.6 92.. 901.5 101.9 101.9 
5b.0 '41 8.7 12.9 20.2 40.9 60.9 01.5 97.9 99.0 95.4 96.9 96.9 
57.0 '45 40.2 17.0 25.3 '47.' 61.3 02.6 97.' 99.0 97.? 99.0 99.3 
58.0 30 17.9 214.9 43,0 60.0 82.0 99.1 93., 93., 404.9 914.1 
59.0 20 11.8 35.5 48,6 583 80.8 97.9 99.9 900.9 100.0 
60.0 21 26.9 29.9 51." 70.1 80.7 99.9 109.5 907.0 900.0 903.0 
61.0 16 31.0 . 36•3 60.0 52.9 902.9 902.,, 100.9 900.6 102.5 
62.0 15 29.9 30.6 59,9 95.4 905.' 101., 104.1 905.5 104.5 
63.2 Il 29.5 33,7 51.5 66.6 50.0 90.5 90.5 90.5 90.5 
6'e.O 7 20.0 37.1 I455 79,0 99.7 97.0 02.0 412.0 92.0 
60.0 6 42.44 45,41 77.0 77.5 77., 77.' 71.0 77.9 
66.0 4 35.2 49.9 65.5 66.' 66.9 64.5 64.5 66.5 
67.0 j2_9 24.0 '47.3 '49.0 50,9 49.0 '49,0 149.0 
68.0 4 1.44 Po6ittvo i, wind from tI,r r.'.il
	 (225') 19.9 77,0 77.4 77.o 77.5 77.3 77.5 
6,4.0 3 -21.0 Nogtive 0 *
 wind from the I,e,d (45') 52•9 60.4 49.7 59.. . 58.9 69.0 69.9 
70.0 2 37.3
.37.0 02.7 02., 91., 01.0 05.0 01.0
54 
HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH 	 TABLE I 4.12 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSI.. PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
5581*1. COMPLETED 0 to 27 km PATRICIC AF8, 7 28' 4 N 80' 36* JAN. • 956 to NOV.17, 1958 (CAPE KENNEDY, FLORIDA) RA11NSOPIDE FLORIDA 
SERI*I.COMPLETEO 010 27km CAPE KENNEDY, 5 28'29N 80'33 * NOV. 8,1956 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29N 80' 53 * JAM. I, GIGO tO DEC. 51,1967 
FLORIDA _______ _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
-	 GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 688 SPEED	 (DEe)	 0.135 1.000	 2.280	 5.000 5.900	 50.000 64.100 95.000 97.720 99.000 99.885 SPEED (DEGI 
SFC 7o
-•
l.,-7.00.0'41.72'6 0.6'0.9'2'6°4.I 'h.i '6,9 '8. 
'0 744 '15.0 12.6 'II'S '9.2 -5.6 '0.0 06.44 'I0.7'12.7' 11.9 810.9 '25.0 
2 . 0 P49 17'O 'Il'' 10.3 '8.1 '6.4 -2. 4 2.3 'O.0'I4,I'17.6'20.3028.V'31. 
3.0 749 23.0 '12.9 '8.8	 6. 3-9.0..S.V*9.'4'II.8 0 I0.I°20.44'2 5 .I'29.9*32,0 
4'O 799 -19.0 10.9 .7.2 '6.13.' 80.0 *6.0 015,5 822.2 825.5 *29.5 .344.9 '36,0 
5.0 744 '10.0 4.98.3_8.9_3.34I,2*9,5jV,2825.903I.2036.544I.497.Q 
6 . 0 744 '.20.2 '19' 9.6.89.72.5,2.6811.9822.9*20,0434.50,5*4S,V'98.0 
7 . 0 74 21.0 19.9_0.75.O_2.I,3.8019.3*25.0833,9090.0045.0 '50' •6o.o 
0 . 0 744 211.0 l8.9'O.S_S.52.I9'84I6.6'20.70440M'955537 '69.9 '66.0 
9.0 794 '32.0 -19.9 -11.2 '6.7 .3,3 •5	 8*l0.9'3'4.2n45,6'52.6*67.5*67.9470.0 
400 799 -29.0 '22. 9I1.SO.03.2.6.3 0 21.2 8 38.h'SO.'4'51.0* 61.7 073,9 '02.0 
l . a 794 2U.0 11. 9 11.6 .9.Ø'3.9 .6.0'23.291.5'53.'4'60.0'67.1879.9'90. 0 
12 . 0 799 '. 45.0 I3.9'IO.2.7,2I.7*7.9'25.5'*3.3'55'9'63.0'67'5'029'06.O 
3 . 2 79') '12.0 -ID.' '7. I3.6I.7l0,l*2S.742,8*SS906I,5*68,l'76,984,0 
14'O 744 Il'O 0. V 2.2	 _0.2 02.0 4 4 I4	 '29.6 '39.2 050.7 *57.0 '65.5 870.90 73.0 
15 . 0 749 18'O -9.9l.8'0.3'3.3'%2.' •22.0'39.6 P42.0'90.0'Sl.? *99.9 '66.0 
16.0 74)44 0.O -6.92.70.5°2.0 •8.9'19.I'29.0'37.2"41.S''I'.5'544.V'50.0 
17 . 0 749 '12 . 0 -1 1. 9 '4.6	 2.2'O.M 07.3'15.44'Z4.0'31.''36.O'S1J.l'98.9'S5.0 
18 . 0 799 P4.0 '5,3P4,2Q,4"4.I'lI.0'I9.q'25'V'2'.0'3Z.2'37.9'39,0 
9.0 7444 -8.0 -7.9-5.5-9.0-0.' 'I. I *6.7 I4.4 821.1 023.0026.0 432.6 '33.0 
20 . 0 7944 P4.0 P4.6	 .3.0 '2.1 .0,l'q,3'Il.20I7.8'20.7*73,7'31.V*32,O 
21.0 794 -9.0 -0.9 -6.2	 -5.0 '3.1 .0.703.0I2.30I5.'4'l9.S'29.028.9'33.O 
22 . 0 74') 9.Q -0.97.3P4.7P4.l-0,6'3,7'9.9'IV,S'I7.3'I'.6'25.9'.2V.0 
23 . 0 744 '13.0 -9. ''7.6 '6.3'9.'40.609.7'I0.7'I'4.9'I0.2021.10244.V'26.0 
24.0 744 '10.0 -9.2	 '7.0 3.9 *0.0 '6.I'12.7'17.'4'20.6 023.0 '20., '37.0 
25 . 0 744 21.0 .I9.9'9.57.0P4.6.*I.l'7.8I4.6'2O.2'22.5*2ó.03o,9*33.Q 
26.0 7444 )6.0 '13.9 '10. 7'7.0P4.4*I.3'0.0 0 16.622.1 0 25.l'2.2 0 32.'4* 33.0 
27 . 0 7')') '21.0 .9.9 '12.1	 .0.6	 -9.0 .2.2 '10.3 *10.1 022.9 827.0 029.2'3l.V'33.0 
211.0 137 99.9 'ii.' -19.5	 -6.0 0.9 11.5 20.7 25.' 77. 29.5 30.3 30.4 
09.0 134 '.21.2 -10.7	 .9.7	 -7.41 0,4 15.0 27.0 27.1 2)44.n 31.7 34.2 36.41 
30.0 139 -21.9 -11.6 9.8	 .44.9 0.7 17.1 04.2 31.7 33.6 310.9. 39.0 39.0 
31.0 140 -1 7 ,7 -19.6 -5.9	 4I.7 2,1 20.' 29.1 33.5 37.5 443.4 65.0 04.5 
3.0 941 -1 5 .6 -9,4	 .44,9	 -9,7 7.0 22.5 30.1 3)4.5 40., 441.4 57.1 52.3 
33.0 141 '17.0 -9.9	 -'1.'	 -2.5 1.7 25.! 33.0 30.0 44.0 53.4 67.0 62.2 
34.0 141 -21.9 -7,0	 -7.7	 .4.5 0.' 23.! 35.1 46.5 5.0 54.4 62.0 62.' 
30.0 1441 -21.9 -19.6	 -6.'	 -6.0 0.7 22,5 37.9 49.0 59.' 53.4 54.5 56.14 
38.0 141 -10.1 '13.6	 '9.	 .7.3 0,9 25.1 39,2 49.0 54.4 60.5 50.9 63.4 
31.0 1411 -21.0 '.17.6	 -11.9	 -7.0 . -0.8 29.2 39.0 52.0 56.0 57.9 71.0 70.2 
30.0 149 -24.4 .j7.0	 -6.4 0.9 29.1 40.9 52.5 50., 64.4 70.5 70.0 
39.0 143 -2 9 .3 -05.6	 -11.9	 -9.0 .0,0 31.1 41.0 St.9 60.. 63.4 54.0 64.5 
40.0 142 -37.2 .29.6	 -17.4 .41,0 -1.1 33.4 44.1 59.5 50.0 65.7 44.3 64.3 
41.0 1q47 -34,4 .31,6	 -14, '9.3 -0,0 30.0 47.0 52.5 57.n 51.9 54.0 64.2 
42.0 14(4 -45.3 .34,5	 .j2.9	 '.17.0 9.4 34,0 49.9 57.0 09.4* 60.4 62.7 60.9 
43.0 139 .40,3 -35.4	 -19.4	 •-9.I 0,4 3.0 49.0 54.5 50.0 61.7 60.0 62.4 
44.0 140 '35.2 -32.6	 .j4,#	 '5.0 0.7 29,0 69.0 57.7 62.0 65.4 69.5 69.4 
45.0 1314 -39.1 -17.4	 -7.! 9.0 29.0 59.0 55.4 61.0 65.5 67.7 67.9 
4o.0 137 -2 9 .0 -25,6	 -20.4 '9.! 9.7 27.1 55.3 sI,s &*. 57.4 73.5 70.7 
47.0 134 -2 7 .3 '.17,4	 '6.! 1.4 25.0 57.0 60.5 69.0 71.14 75.4 75.3 
411.0 134, .32.6 -24,6	 .7.0	 .44,7 •' 24,9 57,9 69.4 74.n 79.5 30.0 91.0 
449,9 130 P45.6 -25,4	 -16.0	 P4.7 1.7 27.9 59.5 70.5 79.0 79.4 99.7 81,0 
50.0 127 -2'.l -29.7	 -19.4	 P4.9 3.5 26.9 54.7 74.7 79., 80.7 31.0 91.9 
51.0 102 P49.3 -21,9	 -17.'	 -4.9 0.2 25.5 59.4 72.9 77., 80.0 5.4 02.7 
52.0 115 -3 9 .2 -20.0	 -20.'	 P4,2 3.' 20.9 59.7 72.7 81.4 82.4 90.4 90.5 
53.0 110 -43.8 '.21.0	 -19.5	 -11.5 2. 2.0 59.5 744.4 8!.' 87.5 900.' 902.4 
54.4 102 '2 9 .3 '.19.1)	 .999	 -17.9 1.1 2.' 54,9 744,0 844.7 93.0 909.' 909.4 
55.0 92 -31.8 -17.0	 -15.41 2.3 25.0 54.0 99.4 89.. 95.! 994.4 97.9 
54.0 89 -22.5 -15.'	 -10.0 2.4 27.5 55.0 85.7 94. 117.0 119.0 118.5 
57.0 67 -29.6 -21.5	 -16.4 2.4 27.3 67.4 84.7 90.4 90.4 149.2 91.2 
511.0 59 -2 7 .0 -23.9	 -19,4 5.! 20.2 59.5 84.5 94.4 95.1 95.4 95.3 
59.0 39 -25.8 '24.3 0.7 20.3 5!.' 9'4.1 1114.1 914.9 115.7 115.0 
60.0 2, P45.4 -31.9 -2.5 20.5 47,5 95., 139.6 932.0 935.2 932.2 
64.0 45 3 48.6 5.0 25,5 69.5 913.9 912.0 114.! 114.3 514.0 
62.0 14 14.0 19,' 35.0 93.7 126.5 125., 924.0 926.9 925.9 
63.0 2 45.1 45.0 449,5 49.9 49, 4441.4 49.0 49,5 
64.0 9 33 . 537 
Positive is wind from the 9811	 (225°). 
Negative is Wind 9mb	 the hood	 (45').
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HEAD AND TAIL WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 4.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA (.AIITUDE LONGITUDE RANGE (mat.,,)
EASTERN TEST RANGE SERIAL COMPLETED Ole 27km PATRICK AFB, 7 28' 14 N 80' 36 W JAN. I, 956 to NOV. 17,	 956 RAWIIISONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 00. 27 km CAPE KENNEDY, 5 28 29' N 8O• 33' W NOV 19, 1956 to DEC. 31, 961 
RAWINSONDE FLORIDA 
ROCKETSOKIE 28 6,, op CAPE KENNEDY, 5 28' 29' N 80' 33 W JAN. 1960 I. DEC. DI, 1967 
_____________ FLORIDA 
PREPARED BY	 r TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER . HUNTSVILLE. ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) 085 SPEED	 (DEOI 0.135 1.000	 2.280 5.000 5.900	 50.000 84.100 95.000	 97.720 99.000 99.865
MAX	 DIR 
SPEED (069) 
SFC 8766 '17,0 '11,0 7,1* 6,3 'I_9 .2.8
-0.6 .1.2 *3.0 ''4,2 .5,6 .9,8 '13,n 
'0 0766 23.O
-47.0 '42.5 -Ia.6 '8.4 •'t.ó'O.o 05.6 '40.5 *13.7 06,0 •24.2 '30.0 
2 . 0 8246 '22,2 'I7.S'II'2"O.U'6.B
'3' l'I•I 07_S 033 17.5 '20.6 027,5 '36.0 3.0 .8766 -23.0 16.0 '9.7 _7,7 '6.6 2'I 2.I 09.7 '47.0 '22.2 .Z'I,7 *34,5 
'I'll 8768 21.0 'IS. 6 ' 9•9 '1•95.S_2 • l • 3.l o I2.I O 20.I O24,9,2o_3,34,6, 9B. SQ 8768 '24.0 'I ................................................. 58.2 Ô'J 8766 -29 . 0 'I 6,7 '10.2 '7.9'S. 7
-	 ' 9 °'4.O'lt,l'27.5 032.8 *37.j ''40.0 06*4.0 7 . 0 0766 '31.0
-19.0-11.3-8.7 '6.3 2'I'6.0 *21.0 031.6 '38.! 093.0
. 55.4 '72.0 8.0 0766 3L1.0
_204_I2•69•7_7•U_2_3*7.jo23.9•3s.0o'12,s*'19,6o63,O.79,9 
9.3 6766 '33 . 3 '21'2 '45,9 II''l '8,4 28 *8.6 827.3 •'40'9 *98.3 *SS, '69'0 '01.0 l0'O 8/9,6 '32.3 '25.6'I7.9'I3.3'9.6 3'S'9.8 030.9 099.9 •52.l '59.2 '7.2 097,2 
lI'O b765 '38,0 '30.5 '19.7 '16.1
-11.4 .3.9	 °II.2 '33.9 0*48.! °56. I 063.6 883.! 0102.0 12'O 8746 '42.0 31.3 '21.8
-17.3 -12.7 _9_S	 012.6 035.9 *50.3 '58.0 .65.8 082.5 099 
3 . 0 8/66 '43.3 '32,0 -22.7 '18,1 '13'S -'4.9	 °13.6 036.6 848.4 055,9 .63.2 *78.5
'9'1.0 
'I'D 871*6 '37. '20.0 '21.2 -17.0 '13.0 '5. I
	
042.7 *32.9 044.3 054.2 051.! *69.0 76,O 
I6'41 0,66 '31.3 '29.0 '17.8 '49.5 '11.3 ''1,9	 010.5 *20.3 *38.3 0'13,7 •49, '60,4 '72.0 16'O 8766 '26.0
'I'4•6I2•3'9•7_4•707.6o23.7o32.'1o37,5o9l,5,50_7o59,0 7.5 8766 '03 . 0 '16' 3'I2•5_Ia.8'9.l_5.3*'1.50I8.9024.503I,o*35,o,'12,5055,0 
1 8 'O 8766 '21 . 0 'I b'5'I2•2'Io•79•3_6I0I.4oI3_5o2o.9o25,0*29,o,37_2,'1I,0 
''U 8/6* '2'1'U 'I 6'O'13'2 -11.9 '10.4 '7•3 '0.3 *8.7 015.9 *19.9 023,8 *32.7 0.49,0 20'a 876 '26.0 '17.6 '19.9 '13.5 -11.9 .8.6 'I''l°S'6'lI'5'IS.5I9.Io76.7o3o,Q 
21 . 0 6766 '34 . 0 '10.9 '16.1 '19.2 '12.7 .9.5 '2.6 *3.9 0'2 *12.3 *16.1 025.3 033,2 22 . 0 0164 '26,3 '19.8 '16.7 '16.2 '13.6 'I 0 • 'l '3.3 03.3 08.3 *11.6 015,3 02.4.8 *90.0 
23.0 876* '28.0 '20.0 '17.9	 '16.6 '14.6 'II'! -3.8 .3.2 •0,7 *11.8 015.5 024.0 '35,0 24 . 0 8766 '28.0 22.S'I8.4
-17.0' 5,5 'iI'O '39 ''l'I '9.6 013,9 016,2 029,9 '30.0 25 . 3 6166 '33.0 '22.9 '19.7 '18.1 '16.2 '12,1* ''4. 1 *5.3 'II'3'I'4.9 018.6 *06,5 033,3 26'O 8/68 '29.0 '2 M'0'20.2 -18.8 '47. 0'/3'U'3.9 06.2 013.3 017.3 021.3 030,1 0 
27'O 8266 '3 7. 0 '26.0 '21.7 '19.7 -17.8 '43.6'3.4 *7.2 016.0 019.0 *23.0 '33.0 *91,0 28.0 1194 '2'1 .3 .04.6 '21,7	 -27,5 .10.9 .39,0 '1.0 11.7 16.9 2'.. 25.9 20.7 30.11 2.l 7824. '240.)
-25.' '27,?	 '27.' -19.6 '13. '1.7 12.0 21.? 24., 27.0 31.7 36.4 38.0 1249, '25 .5 '22.9,	 -27.6 .10.6 '19,7 '1,11 16.9 24.7 27.0 30.0 35.7 39,7 31.9, '262 .39,7
-25.' -23.7 21.0 .10.3 .14.0 0.0 10.0 26.0 20.. 33,1 43,3 45.3 30.0 1279 '31.2
-27.9 '24.7	 -21.4 -10.? -17.6 9.7 211.0 29.9 3..' 34.9 49.3 50.3 33.0 1296 .38,5 37',9 27.0	 2J. .19.8 .jO,fl 0,0 21.* 39.0 34., 39,0 53,7 62,2 34,2 1316 '50.9 39,9 '29.'	 -27.5 .10,0
-14.4 9,5 2'.? 31.0 36.. 42.4 56.7 62.2 3,.0 13341 '49,5 -42.7 .29,8	 -20.7 -21.5 '15.5 0,1* 21.8 33.7 39,0 45,4 55.7 56.6 3b.1, 133.9 '49.7 '55,' -29,'	 .26.5 '27.? .j6,4 0.5 21.5 34.0 39,8 06.9 67.1 63.9 31.0 1339 '54 .0 -43.0 -20,0	 .26.0 .29.8
-17.' 0.5 29.0 34.4 40.0 41.6 57.5 71.2 38.6 139., '59.5
_45, -30.'	 -2'.' -24.4 '19,1 9,9, 20.9, 35•,9 44,, 50.' 64.2 79.9 39.6 1359 '58,9 -46.7
.37,7	 '2'.' -25.6 .10.6 fl,7 27,0 37.0 45,0, 50.6 67,4 68.0 40.0 1357 -95.4 .310,8	 .30,4 -27.? I'. 9,9 27.5 41.11 49., 52,0 63.7 65.9 41.0 7351 .45,7 .54,6 .35,5	 -37.' .29.0 '21.4 0.0 210_n 4.0 50.4 56.? 65.1* 69.9 42.1, 1354 5'.O '55.9 -35,0	 37.'l
-30.1 '20,9, 1.8 30,0 44.0 53,0 57,0 67.11 70,5 43.0 1336 '50.9 -95,7 '37,0	 34,9 -31,7
-24.3 1.6 37.9 47.0 55.? 61.6 70.4 72.6 416,11 t327 '56.6 -'16.' '59.6	
-36.5 _32,0 '24.0 9.? 39,10 59.4 50., 69.6 91.4 82,9 42.0 1309, '59,9 .50,0 -30,5 .37,9
.33.1 '23,4 1.0 30,0 50.5 6?.' 69.fl 99.? 91.2 46.0 1297 '57.0 .410,0 .99,0 '37.9 '37.7 -20.fl 6.9 34.7 55.3 67.' 75.1 94.9 99,7 41.0 1261 '55.7 '55.1 '43.4
-33.5 -21.0 5.4 30,7 59.0, 59.9 77.0 97.00 701.0 46.0 7239 -52.6 -59,1 .49,0 -30.4 -35,7
'23.7 8.9 40.? 61.0 79.11 80.7 97.3 109.0 49.0 1210 -59.9 -53.0 .41,0 .35.1 '34.9 .......... 5.7. 4?.? 53.5 75.5 01.9 95.4 705.0 50.0 1178 '59.3 '57.6 .41.1 '40.9 '36.6 2'.7 5.' 41.1 63. 79,,,, 02.0 07.4 104.7 51.0 713!	 -56.5 .51,6 .42,0 '30,4
.35,5 '2.4.9 6.0, 41.6 67.5 76.6 09.0 95.6 97,9, 50.0 1071 '70,9 .50,6
-90.3 49,° -36.7 '25.1 7,5 6'.S 65.' 740.. 92.' 95.4 99.7 53.11 7011 '60,6 .57,0 .45,0 .40,9
-37.6 -24.0 7,5 41.5 53,0 74_n 848.6 101.5 702.11 516.0 '129	 . 62.0 .50,9 '45.7 '40,9 .37,0 2'.5 7.9 44.? 64.10 77.6 89,0 197,7 110.8 53_I 8544	 -54.7 .53,0 .46,9
-41.6 .30.0	
--29...' .-._ '.i._ Io.t 540.9 i.* as,s 96.0 101.00 56,0 74.5 '56.2 '55,fl '44,0
-41.9 .39,9 '26.' 7.0 45.' 59.fl 91,? 97.6 96.0 119.3 57,0 640 . 510.3 -47,1 .43.4 '39.5 '79,1 7.2 440.7 71.9 99,, 911.9 112,0 113.1 56.1, 515	 '55.1 .40.6
-46.' -49,4 '27.? 5,0 43,48 59.? 97., 92.0 115,1 117.0 59.1, 393	 '57.8 '49.1
-45.? -40.9 29.' 7.9 40.6 57.7 00.7 96,? 114,6 715.3 62.0 273	 .57,4 .59,4 .49,0 .44.1 .31.6 0.? 47,9 70.0 81.0 94.9 131.00 132.0 60.0 100	 .64.3
-60,? -57.7 -49.3 '35----- 6.0 40,2 74.6 81., 102,1 114.0 714.3 60.0 12	 .60.7 .59,0 .55,11
.50.0 33,11 0,9 59,9 79.9 9?., 103.9 123.9 725.0 53.0 71.	 '82.7 '74.1 -71.3 '2'.'-0..fl-- 59,0 72.7 90,' 99,0 99.7 99.9 6'4.0 43	 '74.2 .77,0 .50,5
-27.' 0.6 54,0 75.7 76.fl 81.3. 94,9 90.0 63.0 39	 '52.5 '53.1 -30_fl_	 -6,fl 41.0 75.? 77., 77,5 77,7 77.00 66.0 25	 '55.9
-54.6 '31,6 0,3 45,5 54.4 55,. 66.' 9,6,6 55,0 6/,0 25 '106,2
.56,7 .33,n ..
	 '8,0 30.9 51.9 94,, 9,ê,c 96.7 94.111 68.0 716	 5'l.l
Po*itivo 1. oind from	 111	 225° 3'	 '2,5 59,5 99,0, 117., 117,5 717.9 117.9 60,0 
70.14
26	 -25.5
Nogotive io wind from the 1,	 d	 45') 00	 C	
''37.7
-	 .5,0 69.0 93.7 91., 911,4 40.5 99.3 25 '54,2 '25.0 0,5 64,0' 9.9 95.* 95,0 90.? 90,7
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH	 TABLE .51
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.ters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 21km PATRICK	 AFD, 7 28' 4 N 80° 36 W JAN. I	 1926 to NOV. Il ' 1956 
RA9INSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 21km CAPE KENNEDY, 5 28'29'N 80' 33 W NOV. 8,936,0 DEC. SI 1967 
RAWINSONDE FLORIDA 
ROCOETSONDE 28km op CAPE KENNEDY, 5 28'29N 80° 33 W JAN. 1,1960 to DEC. 31 1967 
FLORIDA ________ _____________________________ __________________________________ 
PREPARED BY	 , TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. RUM MIS	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KS) 089 SPEED	 (DEG)	 0.138 1.000	 2.280	 5.000 2.900 20.000 84.100 92.000 97.720 99.000 99.865 SPEED (DES) 
FC 749 10.0 •9.3 7.9 6•9 9.S 1.2 *1.4 *3.5 01.5*5.6 *1.9 *0.0 
.0 79 22.O '20,9 -10.1 .19.7 -12.9 .0.3 -0,9,9.I.7.2'9.I'Il.5*13.9 10.0 
2 . 0 749 25.0 -21.0 .19.0 .15.1 -10.9 .3.9*I.2*4.606.3'7.7*Il.917,0 
3 . 0 719 '30.5 -30.9 -25.8 -22.0 -19.2 -3.3 '0. 4 '2,3 *3.0 09,5*6.6*11.9' 13.0 
4 , 0 794 '30.0 -35.9 31.2 -27,0 22,9 ..5.8 -8.6 -1.7 *4.5 3.l''S'II'''I5'Q 
s.o 794 -4a.o -90.9 -36.1 .30.6 -25.3 'I 8.5	 -40., .3.4 -0.0 *2.0 '4.6 '13'9 '20.0 
6 , 0 799 'IO.O '45.9 '39.7	 -33.0 -28.1 -74.5	 -12.9 5,3-I.4*0.2'3.8*I3.9'29'0 
7.0 144 '57'S '52.0 '43.1	 -37.0 .31.0 '73,9	 .45.4 -6.0 -2. 00.2' 3 ,2 0 12 .9 ' 22.0 
0 . 0 799 '67.2 SS. 9 . 46.5_42.6 .35.l'27 , l'I7,9'8,2'23'0 I 'I . 043.9 '18.0 
5, 0 799 62.0 '63.7	 9S6 '39.5 -30.3	 -49.5 -9.6 .7.0 0. Z' M 'S'i3' 9 ' 16.0 
40 , 0 799	 ._ 5,Ø -64.9 -5o's-so'2-2'' -33.2	 -24.4 I1'S •5.3.I.6'3.2'I6.9'I8.0 
lj . 0 194 '69.0 '67.9 -63.7	 -59.0 .96.9 'i6.0	 '29. 0-13.Z'6.33.3'3'5*12' 9 '20' 0 
12'O 719 '16.0 -70.' '49.0.	 -55.0 98.5'3t.I '25.7'45'2 '5.4 3'''U'S'II'' 14.0 
13'o 144 '77.5 .55,S_5I.0_06.k_31,3_26.7_I6,2_I0,2_5,9'I8*390120 
II'S 749 -74.0 '63.9 S145 ..96.2'41.7 35.2'20.8I6.3I0.05.42' 5''7'0 
I5'O 149 '59.0 'St. "45.S	 '92.0' 37.8 '34 .2	 -22.9 't9.1 -9.1 -6.1 -0.8 'q.9 7.5 
46.0 744 . 47.0 '30. 5,35,337.377,24,3_2,7_7,29,I'2l0I9*00 
47 . 0 741 '90 . 5 34.9 -32.1	 -30.8 -27.9 .22.6 -16.1 -9.9 -5. 0'2.3'0.Z'3.9'S'0 
40,0 199 32.5 '29' 9'27.Q'29.8 '22.1 77 41.7 '6. 5 _2.4_0.8*06039 0 6.Q 
49'O 744 '31'S -31.9 23.1	 -24.4 -40.0 -13.2 -7.8 '3.2 '0.5'0.7'2'2'9'9'5'0 
. 20'S 7M4 30.5 '75.9 -19.1	 .16.6	 19.1 .9.8 -5.3 '4.7 -o.0 .2. '2.9
09.9 '12.0 
21 . 0 79'I '23 . 0 -22.9 -18.6	 .16.2	 -42.8 .0.8 '3.7 '0.3'I''9'6 '6.5 '12'' '19.0 
02'S 199 '30 . 0 '20.918.515.5 .Ij. 9 -7.9 -2.8 .	 *2.5 04.3 *6.7*8.7*11,9* 46.0 
23'S 794 '26'S 25.9'17,3I9.6'II.3 -7'9-2'9'l'1'S'''i '9.7'21.4'22.0 
29'S 794 '25.0 23.9'17.5 '15.0	 '11,0 _0.2'2,7*2.77,0'9,'1'h1.7'I9'9'2M'0 
25 . 5 74 -28.0 '21.9 '18.7	 -46.2	 '43,9 .9. 33.2*2.S*6,8*9 .5'1 3 '2*7I 9 ° Z9. 
26 . 0 744 -32.0 '2 7,9'23,7'2I'0 46.5 I0,0 '9. 0'3.l'7'''12'7'l''Z •i''' 27'o 
27.0 794 32.0 'OS., 21.8 -20.1 .47.0 .12,8 4.109.611.S0l5.0'20.5'26.9'20.0 
25.8 .	 10', '25.1	 . -2! ,*.	 .16.9 -11.9 .s, tcji1q 19,0 20.0 05.0 25.2 
24.2 101 .39.8 .29.8	 .27.5	 .20.5 '10,0 '4.7 4.2 20.7 244.6 25.fl 25.0 25.t 
38.0 -104 - -00,8 -29.7	 -24.9	 -27.9 -j7,9 -4.9 1.9 23.' 25. 29.0 71,9 29.0 
31.0 100 -32.9 -27.9	 -26.4 -24.8 -19.7 '7,9 13,0 30.o 30.0 34.9 35,! 
32.0 - -113 '32.5 '35.0	 -32,0	 -27.1 '24.4 '9,7 10,9 25.4 33.9 33.9 34.8 35.0 
33.0 1141 "34.8 '34,8	 .31,0	 -27.4 '23,' 'i'.t 14.9 29.7 344,9 34.9 35,0 36.1 
34.5--------- .30,7. - .39,0	 .37,8	 -30.4 -20.1 .. '49.9 14.0 31.' 39.4 49,5 43,1, 49,7 
3o.0 115 -447.9 ..35,8	 .33,5	 .35,7 '25.9 -14.7 10.5 430.0 45.0 53.5 58.0 54,9 
38,0 - Ito, -05.7 -31,9 -36,0	 -30.5 '27.9 -17,0 17,4 41.' 51.0 52.9 54.7 55.0 
37.0 110 -44,1 .45.0	 ..37,0	 .32,4 -29.0 -11,9 10.4 43.0 59.5 52,0 53,7 534 
36,0 119 45,2	 -
•
.37,8	 -35,0	 '35.0 '27.0 -11.9 10.8 45,1 45.0 .52.9 6'4,9 65.0 
39.0 117 '39.2 -34,9	 35,0	 -37.1 -24.9 -19,7 17.0 46.9 55.' 51.9 55,1 55.3 
442,6 .	 1-15 "37.3	 - - - '34,0	 -33.6 05.0 '10,5 5,4 35.4 50.4 51.9 15.7 75,4 
51.0 117 39.1 .34,0	 .33,4	 '30,1 '25.7 '19.4 9,9 39.0 49.' 59,0 74,5 76,5 
52.0 116 -30.9 -32,'	 -30.4 '22.' -10.0 0.5 3.0 49,0 59.9 71,9 79,9 
5.0.0 113 39.1 .35,9	 .39,9	 .31.4 '2'4, -17.9 19,7 30,0 44.0 65.9 50.0 40,0 
34,2 113 37,S .37,0 '33.3 '25. -19.5 17.1 30.0 39.0 53.3 75.1 75.0 
35.0 115 '45,9 .43,9	 .39,9	 '35.7 '24.7 .9,9 10,5 30.' 39.6 47.0 57.1 57.9 
36.2 119 .40.1 .41.9	 .447,9 .35,5 '23,2 .9,8 9,8 25.5 30,6 54,9 74.0 71,2 
'87.0 105 '54,2 .54,9 '43,9	 '34.7 -23.' .7.0 10.7 71,9, 34,8 65, 70,0 70,5 
58.0 1044 "51,9 .43.9 -39.4 '37,8 2'.1 .8,0 10,' 2'.' 39,0 -	 53,0 60.0 61.0 
59.0 100 '50,0 '59,9	 35,7 -34.0 -24, -9.5 10.1 j5.0 30.' 35,0 45,4 46.2 
58,8 150 .49.5 -60.0 -40.8	 '34,0 -20.5 -10.0 8,n 141.0 26.' 40,0 00,9 01.0 
51,0 99 -49 ,1 '39,' '37.0 -26.0 -17.7 5,5 17.7 21.6 05.1 47,7 47.3 
--	 - .......... -	 .00,0	 -02,3.-32,2 - .j9,r1 .	 5.0 12.6 24.0 31,4 47.5 49.0 
53.0 83 "54.3 '40,1 -47.5 -39.' '15.9 0.4 14.9 21,, 43,' 440,7 44.9 
-	 77 .55,5 .51.0	 -09.2 --.35,9	 -	 -..j7.5 -0.2 15.9 20.' 34.4 39.4 38.7 
55.0 50 '58.3 .57,9	 -45.4 .37,9 '20,0 1.0 10.5 29.6 29.9 29.0 25.3 
56,0 57 -40.1 .57,7 -56.7 "41,7-	 - 20,7 -9,5 43.' 15.' 20.5 94.3 24.5 
57.0 45 -29.8 .67.0 -61.1 -09.7 -27.0 -9.5 1.7 11.9 29.8 04,4 29.9 
58,0._2...,79,0._ -------------- - -- -72,7 _,I40,.9......-22,5 -7.7 4.7. 9,5 41.9 9.7 5,2 
59.0 18 -67.5 . '55,7 -27.0 -7.5 7.4 I.' 1.9 1.1 2.1 
60.0 - .12-59.3 -50,0 -27.2 -17.4 .6.7 -5,0 -6.5 "6,4 '6.5 
61,0 7 -57.9 '38,9 -20,9 -15,4 -9.4 -9,S-9,4.9.0'9.' 
62.0 5 53,1	 - .33,0 .10,4 -13. 013.'-13,''13. 7 -13.0 
-	 65.0 9 -49.1 -34,9 '19.' '13. 513,.'13.9'13. '4 '13.0 
---------
-----------
___....._....._35,fl .45,9 ..(3,5 '45,0 -13,5 -13,0 -13,8 
65.0 3 4.3 -24.5 -27.9 -21.6 '27,6 -21.' '27.4 -24.3 
65.-S 341.5 . 01.9 29.5 '29.' '25.4 25.fl '29,0 .59,9 
3 'le'.l PositIve 1* Olied	 Oh	 j 4
	










-3. 973,t'73,9 . 03,fl 
"37,0 '71.7 -27,' 
-21.0 
78.0------ o_--&h-.9-_------------ -	 - . -25,0 -19,4 43.0 'IS.. -'13,' -13.7 -13.7
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 5.2 
DATA SOURCE FEBRUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SEmAL DNPLETED 0 toG? km PATRICK	 SF8, 1 Z8'14' N 80 36' W JAN. 1,1956 to NOV. IT, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, PLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28'28' N 80 53 W NOV. 18, 1956 to DEC. 31, 1967 
8581650956 FLORIDA 
ROCKETSONDE 28 km. op CAPE KENNEDY, S 28'29'N 80'.
 53' W JAN. 1.1960 to DEC. 31,967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH. AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 688 SPEED	 (OEGI	 0.135	 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 . 99.000 99.865 SPEED bEG) 
SF ( 	 . 678 "ID'S
-9.2	 "7.9	 .6.9 -5'9'0.7'Z.9'9.806.3'7.I0.0o9_5 
0 076 '20 . 0 -17.7	
-15.7	 -13.5 -0.0 -0.0 *9.9 •0-O'l0.9'13.u'lo.O'17.o 
2'S 670 "29.0 '25.2	 -22.5	 -18.5 '5.7 3.5 01.8 05.7 '6.2'9.9 I2.5 013.0 
3.5 670 -38.0 -30.0	 -27.1 -20.5 13.7
-6. S'0'2 •3''53 08.0011.50 12.S 905 670
-9 7 ,0 36.6-31.I-23.SI6.0-7,6 55 03.5 05.3 07_,j,o 16.5 
5.5 670 -59.0 '00,6	 .35.5	 -27.0 -18.7 -9.7 -I. 7.I.6.s.5°7,qoi.soi7.5 
.6 . 0 670 '51.5 "*2'S	 -38.5	 -29.2 -21.5 -12.5 '3.3 '0.0'3.3'5.8 '16.0 017_a 705 670 57.*) 54.7	 -30.6	 -32.9 29'U -19.7 -5.2 0•'*'l'9'5.8'3000 031.0 
0 . 0 670 '6'*.O -57.6 -51.7	 -35.0 '20.1
-*7. 07'3S'°'I.5'7.9°72.023.5 9.5 670 -65.0 5. 2'*9.5'*0.53I . 5 '19.8 -8.9 "2' 0 *1.7 '8.6075,50 25. 
IS'S 678 "63 . 6 'So.q	 -49.7	 "*4.5 sq'l -22.6
-i,-9 -3. 9 •1.908.7 'SI'S °32.a 
11 . 0 67.8 "87.0 -60.5	 -53.6	 .47.9 '38.0 -29.8 '12.5 .9.8 '0.1 '5.6 '29'S '25.0 12 . 0 678 '75.0 "60,6	 -57.1 -50.0 -.59.1 -26.0 '19'S -7.9 3.9 '1.2 015.0 016.0 
13'S 678 "63.6 S6.	 -53.9	 57.1 00.3 -26.0 -16. I -9.9 -6.3 -2.1 .9. 010.0 
19-S 678 S3.0
-'*9.2	 'IS.8	 -91.8 'SS -25.9 '16.2 -8.3 '5-' 'I'IO.O' 11.0 15.0 676 '58.5 "5-I	 -51.3	 .47.7 315 -22.5 "13.6 .6.9 _9. 9'2.50.5 0 i. 0 
16'S 670 '95.5 .49.	 -36.6	 -33.5 -7.7
-19.1 -10.8 -5.6 '4.0 2.I.IQ.ao 11.0 1700 678 38.5 .43.7	 -32-2	 . 20.6 -12.9 '15.0 -0.8 '3'4.4.90.2'2.S'3.o 
10 . 0 678 '31.0 '26.9	 2S.3	 -22.7 '*8.9 .41.5 .5.8 ..6 '0.6 0.I 03'S '9.0 
9 . 0 678 '35 . 0 .43.7	 .49.6.47.3'131'7.7 2.90'21.S'3.9*S.5'6.0 
20'S 676 .49.3 .47.6	 -15.5	 '13.1 -9.3 9.3
-0.2 02.1 09,9 *6.9 '12.0 '13.0 
21.0 678 .4 9 .0 '17.3	 -19.7	 -11,6 .7.8 '2.6 00.8 04.2 *5_9 08.3 'II'S '12,0 
22-0 678 '26.0 .47.1	 -13-7 .4.9 -7.0 -1.8 *1.5 05o9 '7.8'9.7017.Q' 8.0 23'S .78 -18.0 '19.2	 -12-2	 9.'4 -6.1 .4.2 '2.3 06.3 07,9 010.6 '29.0 '25.0 
29 . 5 678 .41.0 '11.2	 -II'S	 '9,0
-6'0.4.7'2.706.o'l0.5*12.7o10.o* 19-0 25.0 678 -18.0
.4'I	 121 9.9 .6.5 2.0'2.2'7.2 09.00*3.8 '22.0 023.0 
26 . 0 678 .47.0 .44-0	 -12.6	 -11.2 .7.2 .4.5 *2.5 08.0 *12.3 09.7 '27-0 '28,0 27'u 678 .49,5 .45.8	
-IS'S	 .42.9 .8,9 3.S'3'9'8'2'I2.70I.2'27.O'28,5 
28.8 87 '16.7 -15.5	 .03.9 -10.0 ".'. ,** 7.9 9.. 12.' 11.1 13.? 
29.0 92 '19*7 .17.1 -14,1 .47,5 '5.7 7.5 6.' 9.0 9.fl 11.2 9.3 
30.8 81 -28.7 -23.'	 .17.9 -13,' -4.0 0.7 5.9 19., 11.7 11.5 50.4 
31.0 97 -29_S -20.'.	 -19.0 '15,' -9.9 0.4 5.0 1g.' 11.5 11.9 11.9 
32.0 87 -24.7 -24.'	 -21.0 '18,0 -8,7 '47.3 7.fl 11.' 19.7 1..4 12.7 
33.0 6. -34.6 .26.9	 -25.9 '21.1	 .10,5 .4,0 7,9 0,0 1*9.1 11.0 13.1 
3'4,8 94 -39,0 .59,9	 .26.6 -23.'	 -16.7 -p.4 7.' 13., 11.4 13.9 13.9 
35.0 100 -35.1 -34.0	 -29.5	 -27.9 -29.8	 .15.9 .4.4 6.9 9,5 7,9 10.4 10.7 
36.0 101° -*67.7 -35.0	 -30.7	 -29.3 '24.1	 .15.9 .4.9 4.11 0.0 12.fl 111.11 16.7 
37.0 105 -41.0 .49,0	 .29.0	 -29.4
-25,'	 -14.0 -6,4 6.0 0,t 15.0 14.1 14,9 
38.0 107 .47,5 .34.9	 -33.'	 -39.7 .44.°	 .77,7 .5,0 9,7 11.o 16.' 15,4 15.7 
39.0 1011 -35.8 -37.4
-25.'	 -17.' -4.' 1'-'. 15.9 14.0 14,4 16.5 
52.8 lOs '39.6 .34,0	 .37.5	 .30.7 .24.t	 _08,c .6 0.4 10.0 15.0 31.0 31.6 
41.5 111 -34.1 -35,9	 .33,0	 -32,4
-27.'	 -17.9 -5.7 11.4 14.. 21.0 *43,5 53,1 
82.0 1011 '31.0 .33,0	 '33.' -31.9 -27.0	 18.1 '0_I 0.6 17.9 19,9 49_7 411,3 
163.8 199 '39.3 '340	 .33,9	 -37,1 -27,7	 -1'.' .4.7 9.4 15.0 14.0 27.7 27,5 
84.5 104 -37.1 -37.' '2g .?	 '16.7 .4,1 6.7 11.' 19.9 04.9 28,0 
45.0 155 -40.6 -39.0	 -37.'	 -35.9 -29.1	 -14.7 '4.5 4,7 9.' 10,0 37.4 32.4 
46.0 102 .58.8 -91.2 .39,0 -30.0 '20.0	 -1 7 .0 '7.7 4.' 6.' 7.0 27.' 27.3 
97,0 102 '63.8 -91.9	
-90.3	 -39.9 .47,9	 -17.9 .4.1 3.0 5.0 15.0 14.4 15.7 
98.0 90 .'I7_8 '.63.9	 .240,4 .309	 10,5
.4.7 8.1 5.0 0.7 10.0 10.4 
69,0 95 -50.7 -41.9	 -40.6 '375	
-27.' .4,9 0.4 7.0 7.0 9.8 9.5 
50,0 90 -50.5 .41_c	 -397 -32.0	 -2'.3 .19.7 1.0 6n 17.7 13.2 13.4 
51,0 63 -57.8 .41.1 -39.5 .32.8	 'SI.' '15.3 -0.4 0. 19.7 18.7 15.0 
52.0 98... -53.9 . -45.6.	 .83.0 .45,7	 -20.0 .9,7 .7.5 5.0 5*4,2 20.0 25.0 
53.0 78 .51.9 .49,0	 -87.3 -37.'	 -24.5 -1'.' .0.7 29.7 27.4 20,7 
59.0 60, .81.3 .57,7	 .89.7 -39,5	 50,fl
-14.7 .7.0 7,. 17.0 19.1 10.0 
55,5 60 .59,9 .40,9 .30,7	 .405 -18.9 .5.0 9.s 17. 1'.c 10_S 
56.0 50 -59.5 .50.0	 .45,7 -55,8	 20,5 -15.0 -9.' 3,0 6.' 6.5 6.4 
57.0 49 .47 .0 .54,0	 -55,7 "*46,0	 -37.5 -17,0 .0.0 '4., 0.5 0.9 3,8 
58.0 -30 - -65.5 -	 . -50.0 -04.9_ -31.5 -17.7 .9.0 -0.0 .1.9 -3.7 -3.2 
50.0 27 .97,4 -65.7 -50.7	 20.5 -17.4 0.7 9.9 9. 5.5 0,11 
60.0 20 -93,7 .98,0
-55,'	 .30,0 .15,7 6.0 7,. 7,7 7,9 7,9 
61.0 13 -64.0 . -59,0	
.3',' .16.1 6.4 6.0 5,0 5,7 5,7 
62.0 7 '65.1 .59,0	 .57,5	 - .10.7 -18.0 '10.1 -14.0 '10.0 -19.0 
63.0 4 6'.2 -59.0 -19.5
-17.11 '1 7 .' -17.' -17.6 -17.4 
66.6
-	 7- .444.5 ------------------------ .......689 -59.8 -53.7.43.I-53.1-53,j -5.3.1 
66.0 0 '60.7 
66.0 7 .40,8 -66.5 -36.' .40.0 '.37•9 .33,0 .43.0 .39,9 





















70,0 - --s .I575 --	 -54.5
-15.' -15.9 '14.' -75.4 '05.4 -15.4
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 53
DATA SOURCE /' MARCH 
ELEVATION LOCATION 
TYPE CF DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.ters)
EASTERN TEST RANGE SERIAL COMPLETED 098 27km PATRICK AFB, 7 28I4' N 8036 W JAN. 1,1956 to NOV. IT, 956 RAWINSONSE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl, COMPLETED 01o27 Sn, CAPE KENNEDY, 5 28' 29 N 8O 33 W NOV. 18, 195$ to DEC. 01. 967 
RAWINSONDE FLORIDA 
ROCKETSONDE SB Sot op CAPE KENNEDY, 5 2829' N 80' 33 W JAN. 1,1960 tO DEC. 31,1967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
SEMI 08$ SPEED	 (DEGI 0.135 1.000	 2.280	 8.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED bEG) 
S,C 799 I0.O '.9.0 8.9	 7.6 6.3 .3.9 0.5*2.6*4,7*S.86.7 08.9 II'n 1.0 79.4 29.0
-22.9 17.7 -13.7 -11.9 -1.5 -0.9 *1.1 07.3 *9,-I. 10.7 *17.9 19.0 
2 . 0 794 28.Q -25.9 -22.2 .18.3 .15.9
-10.1 .3.9 *1.0 *9.6 *6.5 *77 09.9 11.S 3'o 794 36.Q 3I.9 24.8 -01.5 -18.7 I3' -6.9 ' ................... 13.0 4Q 799 42.0 -39.9 28.8
-25.0 -22.4 I' 8_6 1.6 0*_S 09,5 5.B 8,9 Il.O 5 . 0 749 44.0 9I.9 33.3 -28.7 -26.4 2S.8	
-ll.03.8-0.2*2.23.8 *6.9 0*0.0 
6'S 748 47'S 9I .9 37.2 -32.3 -28.6 •23.5	 13.8 -5.6 -1.3 •I .0 2.7 *4.9 
7 'o 749 '. 51.0 90.9 '42.7 -37.0 .33.3 .26,2	 I6.3 -7.6 -2.3 -0.4 °I.5 *5.9 7.5 8 . 0 794 50.Q 98.9 94.7
-40.5 36.6 79.7	 18.9 -9.2 3'6I.30.8*5.9*9.5 9, 744 67.0 62.9 52.7 '"*7'2*2.I53.5 2*.3 -10.5 .3.9 0.9°2.l*9.9025.Q 
II'S 794 99.
-11.9 -58.5 -52.3 -96.9 -38.7	 I -12.1 -5' I 1'35'S°i6.9° 19.0 II'S 74* 75.0 '.77.9 -65.7 -59.
-53.2 **2,l	 76_6I3.5_6.0_o_7*9,5.I5,9. 19.0 12 . 0 799 76.5 .75.9 -69.2 -59.0 -53.2 .43.7	 -28.6 15.7 .8.5 5.3 0.8 .9.9 •9'0 13'S 24* 74.5 72.9 '67.7 57.25l.3*I.67V.3-17.2.II.2 .8.1 5.I I'O 4.0 19'S 799 -67.0 65'9 -58.2 -50.6 -45.8 -38.6	 21.0 17.3 .11.8 8.9 6,3 .0,9 °2.0 
*5.0 794 -57,0 S0.9 -48,0 -46.0 90.2 33.5	 '23,5 -14.7 I0'S 7.23.208.9*Io.o 16'S 794 48.Q 97.9 *I .7	
-39.0 -36.9 .8.B	 20.0 12'3 -8.1 4.2 I .7 *3.9 *6.5 Il'c 744 52.0 -92.9 -34,9 -33.2 .29.7 -73.8	 -*5.6 -8.6
-S03.2I.I*4.4•5,0 
*8 . 0 749 51'u -32's 28. -26.0 -23.4 -18.6	 '.1 I'I5'72IO.5I.S'lI.9*I5,5 19 . 5 749 31'O 27'923'I20.317.IIZ.8 'I '29*Q3*3.3'5.8*I2.9*Iq,o 20'S 749 24.0
-22.9 -20.2 I 6.6 -13,2 .8.8 4.I 5'3 02.9 *5.2 *8,3*12,90*5.0 
SI'S 74* 2I'O i'- 14.7 12'2 9.7 .6.1 3. ........................ *7.0 22.0 799 26.5 !9.919.2.II.08,8 5•5 I'5°2.2'S'I7.0lS.7*27.929.5 
23'l 799 20'5 I' II'7 9'27'79'40.5*2.8*5.7*8.5*12.2,28.9*35.3 
24 . 5 744 -27.0 I9' 10.5 -9.2 7.4 .4.3 0.6*3.I*7.5*I0.5*12.8*28.9*3I,o 25.0 799 20,0 19.9 -*4,8 -11.5 8,4 .4.9 -0.7 .2,7 .7.5 .11.0 .15.5
.25.9 .31.0 26.5 794 25.0 23.9 -*5.5
-*3.0 9.2 .6, 0l'32.4'7'9°IZ.OI7.2*2*,9*33, 0 27 . 0 74* 26.Q 23.9 16.3 -*3.6 -*0.9 7'2I.7o2.9*8.60l9.002I.I*35,9*33,5 28.0 90 -18.5
-12,fl -11.2 -7.2 -9.9 9,4 5.9 7.1, 7.5 9.1 9,1 
29.0 93 -87.4 -13,4 -19.' -9.1 .7,0 3,1 4.5 7,o 9.1 9.7 9.9 36.0 97 2'l.l -17.4 -15.9 .19,0 '*,5 2,4 5,i 5,, 7.9 7.9 7,4 
33.0 98
-2 9 .9 .20,4 -17,5 .17,0 .6,0 5,7 0.4 5,9 6.9 7,9 7.6 
02,0 109 .2*4,0 -24.9 -22.' .20,0
-1, -9.9 9.4 5.9 5.9 4.0 7,9 7.1 
33.0 1O 24.4 -26.0 -23,9 -22,8 -19,1 -4.1 0.3 1.4 5.8 7.9 14.9 19.9 39.0 10,9
-2'.7 -29.0 -2P..9 -29.0 -27.5 .9,5 -0.9 3.4 5.1 11,9 20.9 22.9 
35.0 100 .35,5 .33,0 .31,4 -30.9 -25.6	 -10,1 -1 ,*, 7.0 12.' 13.9 21.7 21.9 36.2 100 -38,6 .37•0 -30.9 -29.2 -21.8 -9,0 -, .9. 5.4 15,n 11.0 20.8 20,5 37.0 113 .35.9 -29.0 .29.8 .25.4 -10,fl	 -80,9 .9,6 4.7 17.8 14.8 20.8 20,9 
38,0 114 .39,5
-25,9 -29.0	 -10,4 2.9 6.4 19.n 17.8 02,9 22.4 
09.0 11*. .34,5 .31.0
-32.4 -27.9 -21 ,fl	 .55,8 .9,5 7,9 19,** 16.0 2,I 22.3 40,0 116 .39,4 -27,6
-21,5	 -19,9 -9.1 10.5 15 11.0 59,5 14. 91.0 tt 49,5 '.32,8 -32,' '.30.6
-24,'	 .59,8 .9,7 13.1 18,0 14.* 19,9 14.3 62.0 11,. '.39.9 .33,8 -39.4 -30,9 -23.9	 -14,' -9,8 55,4 15, 16.0 00,0 20,2 63,0 116 -36.8 .34,0 .30_S -29,3
-22.2	 -14.0 4.fl 9.7 16.2 15.0 17.9 18.0 
99.0 111 .34,4 .31.8 -31.' -29,9 -25.0	 .19.8 -e,4 7,8 19.4 13,0 19.7 19.9 
ID,0 119 37.1 -33,0 .39,9 -29,7 -27,1	 .j2,0 -7,5 4.5 6 9.0 19.6 15.7 
46.0 110 30.1 '.34,0 .35,7 -30,5
-27,7 19.3 -8.2 4.5 4., 9,7 10.9 15,7 
'41.0 109 '.49,7 -36,0 .39,5 -33.7 .23.8	
-18,9 '.5_S 1.0 7, 10.0 9*4,5 14,6 
ee,o 107 .40.5 -39.8 -33.4 -39.5 '.27,5	 -14.9 .4,0 -0,1 6.6 19.6 12.9 10.4 49.0 104 -*41.7 .39,8 .3ll,6 .3(1_i. . -28_.8..,....35,.0. .. '4,7 0.3 8 7.fl 1.9.6 13.9 
50.0 107 .49,9 -34_n .37.7 .28,0
-25,9	 -17,7 -7.0 0.9 *4,7 7.n 15_n 15,2 
51,0 07 •3,8 .34,9 .33,9 .29,8 -	 .10,9 '9,9 .9,4 I., 4,fl 9,7 5,0 
52.0 94 '.34.1 .34,0 -33,9 '.30,7	 -27.6 -10,9 -2.7 2.4 5.9 5.6 5,7 
53,8 97 -49.0 -40.0 -34,9
-31.'	 -20.9 -15.5 -3.7 I .n 3,1 3,0 3.71 
54.0 90 .49,3 .39,7 -39,0 -31,4	 -24.9 -15.9 .7.0 4,, 9.0 5.0 5.' 
55,0.54.. *45,3	 -
-48.4 .36,.0.......33,.0
__.2'I_F* -1.5.5-.. .8.4 0,9 5,4 7.7 7,3 
56,0 60 -41.9
-42,4 -39,9 .33,0	 -28,5 -19.9 -6.0 0,* 13,9 13.7 13.7 
57.0 Si '348.2 .49,0 -39.4. .35,9	
-23.9 .14.9 .4.5 4_0 80.7 11.1 11.4 
58.0 49 '349.7 -39.9 "35.'	 -00,5 -12.4 4.0 13.1 13,5 53,0 12,9 59,0 3, '345.4 -39.5 30,71	 -,27.3 9,I 5.4 20, 20,1 21.0 21.1 
50.0 2? 59.B -49,0 .39,0	
-24.0
-4,5 15.0 24.4 24.7 34.9 24.9 
61,0 14 84,9 - ............._.55,.A._._38,fl - .8,9.. 30.1 30.9 30.4 30,0. 39.0 62.0 10 '340,3
-31.4	 -28.0 0,8 II'S 29.6 28.7 09.9 20.9 63.0 7 .50,5 -._. .38.0	
--29,9 . .9,9 10.9 20.8 20.0 28.7 22.7 66.0 41.9
-31,5 9,' 9.9 '.n 2,0 2.9 2.7 65.0 3 38,3
-24.5 .4,4 .3_I .4,n .3_n .,o .2,9 56.0 0 21,5
-28.0 -10,0 -0.7 -0,4 .4.4 -9,6 -0.4 
67.0
-.9. 17_-9 - Pooltine it wtnd from the right (l35). ------- ---	 . .	 .	 . -17.0 
68_I I .1.1 Negotivo is wind from tho left (315)
-3.1 69.0 I	 -. 9.6-	 .
. 70.0 9 .,9
-2,0
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH 	 TABLE 5'4 
DATA SOURCE 1"APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tsro)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 IA, PATRICK	 AFB, 7 28° 14' N 80° 36W JAN. 1,1956 to NOV. IT, 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27 ko, CAPE KENNEDY, 5 28° 29 N 80° 55 W NOV. 18, 1956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 bIt op CAPE KENNEDY, S 28°29'N 80° 35' RI JAN. 1,196010 DEC. 31 1967 
FLORIDA ________ _____________________________ __________________________________ ________ ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 





SPEED	 bEG)	 0.135	 1.000 2.280	 5.000 15.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (OEGI 
SFC 720 I1.O -7.8 -6.3	 -9.9 2.6 °.S '3.4 *5.0'5.8'6.5°l0.0' 11.0 
1 . 0 72Q 2'l.O 1S.8 .12.6 -10.2 -6.1 -0.1 ,S.3 .8.3 .9.6 *11.2 '16.1 '17.0 
2 . 0 720 26.0 17.S -j9.9	 12.6 .0.5 '2.0 02.8 '6.2 '7.6 '9.2 '12.0' 13.0 
3 . 9 120 -33.0 -20.8 -17.9	 -16.9 -12.3 4.2°I.6+S.I'6.S'.7 '12.6 '13.fl 
9.0 720 38.O -26.3 -21.7	 -19.1 14°I -6.9 .Ø..q.2*5.7°6.8*t.Ø09. 
5 . 0 720 42.0 24.5 '29.0	 '22.5 i6.5 6.'45.6,3.D'4.7'6.''IO.O'II.O 
6 . 0 720 40 -31.5 -28.7	 '25.! 19.5 -10.6 .l.7*I.9*4.7'6.6.9.0' 10.0 
7 . 0 520 '52.0 37.7 .32.1 '28.0 -22.9 -12.7 -3.2 +0.5 03.3 '12.0 '13.0 
8.0 720 -60.0 4S.7 -36.9	 -32.9 75.S -19.2 -4.7 -0.4 'I.? '.4'II.5' 2.0 
9.0 720 -62.0 -51.6 -92.8	 .36.9 .70.0 -17.0 -6.2 .5.4 .1.9 .9.4 .13.0 •I4°m 
10 . 0 720 -78.0 -53.2 147.3	 I.S -32.9 19.S -7.9 - 1.7 00.! 02.9,13.00 19.0 
11 . 0 720 -76.7 -66.3 -54.4	 42.3 -S.7 -22.4 -9.2 -2.8 -6.2 '2.7 '13.0 019.3 
12 . 2 726 -70.0 .61.8 -56.5	 '51.8 .39.9 -26.0 -11.0 -5.2 -1.6 '0.7 •8.0 '9.0 
13 . 0 720 -80.0 6S.3 .99.8	 '95,5 55'I -26.6 -13.7 -6.6 '4.9 •0.5 03.0 9.5 
4 . 0 720 -66.0 -St.3.52.4-'l4.8 -36.3 -26.0 14.3 -8.3 -5.3 '2.7 0°''•o 
5 . 0 726 -60.0 9t.2-44.439.031°3 -21.5 -12.9 -7.2 -5.0 '3.3 -1.4 'l.a 
16 . 0 720 '93 . 0 I.3 .37.7 -33.1 .6.3 .17.8 -10.9 3.22.0'2.0'3.0 
17.0 720 19.0 '31.9 -29.3	 .26.5 -70.8 -13.2 -7.1 -2.7 -1.0 '0.8 *9.7 '10.0 
18.0 720 '39.0 2'I.9 -2 2.3	 19.7 -I°5 8.5 .3.5 0.300.9
03_9
't.0'9.0 
19.0 720 '29.6 -19.9 '17.5	 -19.1 .9.3 '9.! .0.4 .1.6 03.8 '5.4'II.a' 12.0 
20'Q 727 26.0 15.3 -12.6	 '9.5 .6.3 .1.5 '1.3 *9.0 '5.6 *6.9 '13.0 19.O 
21 . 0 720 '27 . 0 '10.9 .0.9	 .7.4 .9.1 -0.5 .2.6 '4.7 '5.9''.'°I'4.S' 15.0 
22 . 0 720 '19.0 l0.51,6_S_62_80.I03_S05_b07_2t_9*II60 12.0 
23.0 720 '72.6 9.3 -7.8 5,5 -2.3 '0.7 '4.0 .6.2 '7.7'.'I5.5' 16.0 
2'4 . 0 726 11.O 5.9 -7.5	 '5.3 .2.3'O.6"4.'4'8.8 '8.'I'iO.t'Iã.O' 17.0 
25.0 720 '11.0 t. 7 -7.2 5.4 -2.9 '0.! '9.3 07.1 08.7 '11.6 017.5 '16.0 
26.0 720 I2.0 9.2 7.9 '11.9 -3.6 0.0 "4.9 '7.8 ".8°13.'t'I8.0' 19.0 
27 . 0 727 '13.0 -10.7 -9.5	 t.0 .5.0 •O.4 ''4.5 .8.9 '11.4 '13.9 '177 '18.0 
216.0 944 .11.3 .	 0.4 -.7 7.9 10.9 1.0., 2fl.fl 29.1 20.9	 - 
29.0 9+ . 14.9 -11.'	 -19.5 -465 .44.7 5.9 10.5 1_. 14.fl 144.6 09.7 
38.0 10.4 -I.9 _19.7	 -10 • 6 -9.1 .4.6 6.7 9.0 9.' 1.9 10.7 12.9 
31.0 007 -jO.4 -66.0 -15.'	 -12.9 -'.' -'.5 0.5 7.7 9.11 10.5 07.0 11.1 
32.0 190. -20.5 -15.0 -10.'	 . 17.9 -10.5 -44.9 4_S 9.44 4.. 10.5 19.9 18.0 
33.0 103 -21.0 -29.' -15.'	 -13.5 -12.6 -1.7 .5 6.6 9.5 9.46 9.6 0.9 
39.0 1046 -21.6 -28.0 -29.5	 -19.4 -17.7 -4.4 1 .? 5.14 7.0 14.0 19.' 13.8 
3,.0 110 -20.0 -23.' -21.7	 -19.7 -10.9 -5.'1 1.6 46.5 8.0 10.' 10.4 00.6 
36.0 117 .30.6 -05.9 -21.' -14.' 1'.' -4.7 9.4 4.1 7.6 9.' 114.4 14.7 
37.0 110 24'.0 -246.0 -25.'	 -18.8 -j3.7 .4.0 3_fl 5.46 8., 14 9.46 9.14 
38.11 1116 .37.5 -23.0 -29.4 -18.9 -13.' -14.0 ,.n 6.4 44.. 0.n 1'.' 17.4 
3.0 012 -25.7 .29.9 29.5	 -18.5 -17.1 4.' 5.0 9.0 10.9 12.9 19.' 16.1 
48.0 01, -2 7 .6 -27.6 -21.7 -18.5 -13.7 -14.7 '1.46 0.7 12.5 13.8 17.6 17.7 
4j • 5 114 '2 9 .5 -20.4'	 -17.7 1l. -5.9 46.7 9.7 70.0 11.' 15.7 15.5 
02.0 11+ -.9.5 -29.0 _j9_6 -19.14 '13., -9.' 14.46 8.14 97.9 13.0 20.7 20.0 
43.0 11+ 2'.1 -27.5 -114.7 -17.t -9.8 7.1 10.' ii.. 12.5 13.9 13.7 
04.0 111 -24.0 -22.' -27.' .18.5 -13.7 .4.9 9.0 79.9 14.5 15.0 18.44 114.0 
03.0 110 -24 .7 .22.9 -20.5 -16.7 -11.5 -9.' 9.9 93.9 16.5 17.' 10.1 19.8 
46.6 107 -29.9 -23.6 2l.' .18.4 -17.' -0.2 8.5 814.6 16.5 17., 21.6 22.0 
47.0 1014 -29.7 .24.0 -20.4 .19.9 -15.? -'.9 9.9 12.' 16., 19.9 19.1 19.' 
1416.0 10.4 -39.3 -27.0 .24.7 -21.8 -15.' -44.7 6.0 71.6 12.0 15.9 16.5 16.6 
49.0 103 -37.7 -39.0 -20.7 -21.9 -15. -2.' 7.46 12.0 1l4.v 10., 24.2 20.4 
58.0 100 - 39 .0 -33.0 -28.7 -29.9 -15.1 -3.0 7.5 13.9 17.' 20.fl 21.9 24.0 
51.0 100 37.5 -31.9 -20.7 -26.9 -13.6 -1.0 14.46 14.9 10.' 21.0 29.46 22.7 
50.0 94 39.3 •27.8 -26.6 -13.6 .2.0	 -- --	 9.' 17.1 19.0 20.9 20.7 23.3 
53.0 90 -31.1 26.0 -25.9 -13.0 -3.7 7.7 j16.9 17.0 20.9 30.9 21.2 
54.0 80 -sfl.& -29.' -26.14 -15.5 -5.5 46.4 11.0 13., 15.' 16.0 16.2 
53.0 7s
-27.9 -246.6 -10.9 -5.9 46.6 b.c 15.8 17.7 17.9 18.0 
56.0 6 -314.6 -25.4 -244.4 •10.7 -6., 6.0 92.0 15.c 70.4 29.0 21.1 
57.0 52 - 29 .0 -20.' -23.0 -19.4' -8.0 .9 70.' 10.. 17.s 114.5 19.4 
58.11 01. -62.4 -28.0 .25.7 .	 -19-.-'	 -.10.7. .. -	 2,0. 4.7 6., 111.5 144.9 15.0 
59.0 35 -27.8 -23.6 -jt.0 .87 3•9 10.9 144., 14.4 10.9 15.9 
62.0 214 '35.8 -23.7 -	 -19.0 '7.5 10.0 11.5 11.0 12.9 12.7 12.2 
61.0 116 -22.0 -0'.' .0.0 144.9 17.' 17.. 17.6 11.7 17.1 
62.0 .j14_3 -11.1 .0,0 27.7 23.4 23.0 24.fl 26.1 24.7 
63.0 8 .9.0 .7.0 19.14 17.9 17_fl 17.' 17.4 11.9 
60.0 . - 0 7 .3 -	 --.--------- 06.11--- 14.5 44.0 4.. A.. 46.5 -	 4.14 
65.0 e -11.14 -19.2 I_S 2.! 0., 2.' 0.2 2.2 
66.2 '1.3 - '1.9 II.' I2. 1'.' 10.' 12.1 12.44 
67.6 7 9.1 Po+itive to oimd from the right (135') 0.0 8.0 10.9 10.! 19.' 10.7 10.2 



















RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 5.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27te PATRICK AFB, 7 2814 N 80 36W JAN 1,986 to NOV. 17, 1956 
RA91NSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA 
SERIAL COMPLETED 0 to 27 kn, CAPE KENNEDY. 5 2829 N 80 33 W NOV. 8, 1956 10 DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 2829'N 8033 W JAN. 1,196010 DEC. 37, 967 
FLORIDA 
PREPARED BY ' TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) 699 SPEED	 (DEe)	 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEEO (DES) 
SOC 244 9.O -8.9 6.I -9,6
-2.9 •-I. .......................... 8.0 4.2 744 15.0 I4.8 I0.3 .7.4 -6,4
_3•2+0.14*4.607.I*8.3*8.o,lo,,013.O 
2'O 7*9 . I5'O
-14.9 I7.l -9.4 7_4 .4.8 0. .............. 7.9
.9.9 ,I2.0 
3 . 0 799 22.0 i8.9 14.I -II'S 4.2 -5.8 1.D 04.7 *4,4 *6,5 08.0 ,I0.9 ,12.0 4.0 7474 23.S 20.9 16.8
-15.7 -11.7 .7.1 ......................... 10.0 5,0 744 26.O 74.9 20.l -18.0 -13.3 .1.9 2.900.7*3.705.2+6.7 +0.9 *10.0 6 . 0 244 28.0 27.9
-21.7 -19.5 -15.8 .9.9 
7. 0 74* -22.0 -24.6
-21.2 -17.6 -11.8 4.3 .0.4 *3.5*5.32.2*I2.9* 6.0 8.3 744 30.0
-21,6 .23.3 -19.7 -,I.I 6•3 .3.0 03.9 06.14 *8.1 I2.9 '18.0 9•3 744 33.3 32.929•126.g22.* ;6.S 7.100.4*3.9*7.3 ' 
0 . 2 744 44,0 43.7 32.8
-30.2 -26.4 i8.5 -0.8 0. 
11 . 0 744. 47.0 -46.9 40.2 .33.3 -29.6 I.3 ll•00.6*46*7.8*I0.2*I7.9*25.o 
l20 74'* 5I.0 5I).944.l-38.6 -32.6 73.8	
-12.7 2•0 04,3 *8.3 *10.8 *42.9 ' 16.0 13 . 0 7*4 51.0 -57.5 .	 42.0 -35.1 8'l I4.7 9.0 *1.304.806.8*12.7*14.0 18.2 7'44 48.0
.39.5 -37.2 -32.3 .*'4.7	 .44.4 .5.7 -0.7 04.5 8.5 .8.9 12.o 15 . 0 794 -38,0 35.9 34.5 -29.2 -28.6 21'l 13.46.I_2.Q_Q.o*2.I*4.9*7.o 16 . 3 749 30'O 29.925.423.421.5 j7.9	
-10.5 4.2 -0.8 04,3 2.I *3.9 6.o I70 7*4 -28.0
-22,9 23.5 .49.9
-1 6•1 i2'6 .6.9
-2.4
-0'II•43.I*4.99. 0 . 0 174 26.0 •I2.9 I4.3 -13.2 1I.8 
4 9. 0 744 21.0
-	
4.9 9.7 8.7 7.8 -9.8 
20 . 0 7744 Il.0 10.9 7.7 6.9 -5,8 25*00*3•2*S.5*6.6*7.7*l0.4oIl.0 
21 . 0 74* 7.0
-S., '*.3
-2.9 -0.9 *4.6 .4,9 *7.3+0.5,10.40I2.9, 5.0 22'O 7749 13.0 7.9'4.33''42,2 .0.6+2.4,4.9.8,509,7*Il.7
•20'9 22.0 
23 . 3 744 11.0 9.*3.02.41.4 -0.2 '3.0. *6. 7*9.2+10.7*12.8*16.9*18.0 
29.0 7874 -1.0 .5.9 3.9 -2.7 I.7 -0.1 *3.6 *7.3 .10.0 +41.2 +42.7 *14.9 *16.0 25.3 7*7* 7.0 5.7 -3.8 2.I
_0•2 *3,5 *7.7 *10.5 •Il.9 *43.4 *15.5 0	 6.0 26 . 0 744 -0.0
-9.9 4.4
-2.7 _03 *3.7 *0_a *72.2 I3.6 *16.9 0	 8.0 
27.0 7147 8.3 6,7 4•9 3.6.0.6*3_2 *0.0 *11.4 *42.40 *14.9 *4$.4 19.0 
28.0 19* -8.9 -q•9 7.7 -8.0 -7.2 4.5 174.9 14.0 15.. 17.7 64.1 14.2 29.0 195 -15.8 -10.8 9,4 5.*8
-1.7 1.0 10.9 16.1 17.0 1'4.n 27.0 21.0 340,0 105 01,4
.10.0
-11.4 -6.5 -2.9 4.' 19.1 18.4 16., 14,' 19,1 19.9 30.0 107
-15.2 -14.9 -17.6 -10.1 -71.7 71,5 3.5 1•3 19.6 15.0 17.4 17.7 32.0 110
-15.1 -11.8
-12.7 -19.7 -4.1 9,6 8.7 171., 14.. 14.8 19,7 14.5 33.0 112 -86.3
-11.' -12.71 -10.7 -5.7 71.7* 9.74 77.0 1'.' 15.' 17.0 20.7 34.8 113 -177.4 17.fl
-10.' 9.9 -5.5 2.4 0.0 74,9 15,' 16.3 21.7 29.4 33.0 113 -17.9 .10.8
-11.9 9.77 -5.1 '.5 10.3 13.0 15., 16.3 00.5 20.6 30.0 113 -1 7 .0 -17.8	
-17.' -9.4 -3.6 2.5 10.71 17.', 17., 17.9 20.7 20,4 37.0 114 -j7.9
-10.4
-9.5 -5.4 9.0 17.5 13.' 16.. 11.0 09.9 21.71 38.0 117 26.5 . -11,8	 -11.5 -8.7 .38 5,9 17.4 75.4 17.. 14.0 14.5 1'*.5 39.0 117 -14.8
-177.0	 17.0 -10.5 -2.2 5.3 10.4 16.4 19.9 14.7 19.4 18.5 411.0 115 19.9
-13.9	 -13.' 8.7 0.7 5.0 10.5 19.1 20.. 21.n 27.4 21.0 61.0 11,,, 11.4
-12.8	 -9.8
-6.6 7.1 7.5 17.5 19.4 20.9 21.0 04.7 24.1 42.0 
43.0
116 -17.5
-9.8	 -5,6 -6.1 2.6 9.7 19.7 14.7 27.' 2'8.9 25.1 26.5 113 -4.4
-I.' -0.1 3.0 8.4 17.8 14.4 27., 21.0 27.' 20.9 34.0 112 -14.1 -9,8	
-2.5 0.' 6.0 11.7 19.3 27.9 29., 24.0 24.4 29.4 45.0 118 -7.8 6.'	 .4.7 -1.6 6.8 11.8 18,8 72.' 26.' 24.4 27.0 27.3 46.0 108 '17.7 -6.8	 3. -1.5 4.4 14,7 271.4 25.0 27.8 29.7 30.0 30.9 47.0 107 -16.0
-5.0	 .7.4 1.2 5.0 14,0 27.5 26.9 27.. 79.0 37.7 31.4 48.0 106
-13.6 5.0	 '4.' 0.1 4,0 14.4 29.4 25.4 27.. 74.0 32.7 37.0 49,0 104 -1,_i 'l.fl	 .7.3 .0,0 7.4 14.0 2'.* 24.4 27., 30.4 3.4 33.0 58.0 100 -7.8 -9,0	









-1.1 1.4	 14.9 24.5 24.9 39.. 39.0 39.6 39.7 
5'4.0
-3.4






6,' 0.6 7,7	 14.' 29.8 29.9 31.9 4t.7 81.9 87.5 






.3.5 '0,4 5.'	 14.0 27.9 344.9 36.9 40.9 40,0 47.0 
511.0 43 25.7
-12.7 1.t 5.0 14.9 27.0 35.' 39.7 40. 60.4 60.3 
59.8 33	 17.0
-19.9 5,6	 17.5 2'.' 374.71 39,,, 39, 10.0 39.0 
60,0 271	 19.'6
-10,7 9.8	 175 25.9 3.7 33., 31.4 31.6 33.5 
61.1) 17 5.1
. -14.0
-i.	 11.0 39,8 33,5 38.7 31.0 31.9 33.9 
62.0 71 1.1
20 0.0 31.7 35.5 36., 37.7 37.0 37,7 
63.4 7 6.1
7.4	 14.8 24.4 34.9 35. 35.4 15.5 35.5 
64.0 2 8,j
4,0 39,7 37.71 31.0 31,9 92.0 32,0 
65.0 2 12.0
0.4 24,8 27.' 27.4 27.9 77.71 27.1 
66.0 1 17.78
1'.' 20.5 2'.'. 2.+ 7'.' 7'.? 22.7 
67.0 1 27.5 P07*OtiVei00illd fro,n tile right (735') 11.4 




78.0 1 37.5 36.7 37.5
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH 	 TABLE 5.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAl. COMPLETED 0 to 27 IA, PATRICK	 AFB, 7 28' 14' N 80' 36W JAN. I, 1956 to NOV. IT, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ott 27 km CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. 8, 956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCICETSONDE 28 IA, op CAPE KENNEDY, S 26'29'N 80'33' W JAN. 1,196010 DEC. 31 1967 
FLORIDA _______ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAD	 DIR 
1KM) ØBS SPEED	 IDES)	 0.135	 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SFC '7211 "7.0 '"4.0 3.6 '2.5 .0.9 '0.1 *2.9 *4.6 *5.6*6.6 47,7 '9. 
.0 2U .11.0 -9.2 .6.9 -5.0 _2.5 *0.3 *3.6 .5.7 *7.0 *8.0 *22.0 *23.0 
2.0 720 I8.0 -10.3 -7.7 6.0 .3.8 -0.5 *2.3*0.6 •6.0 '7.7 *22.0 '23.0 
3 . 0 720 I0.0 II.2 .9.5 -7.2 .q.2_0.7*I.0*44.S*6.2*0.22U.0*2I.0 
9'O 720 16.0 '12.1 'II'S 7.7 .9.9 -a. ....................... 21.0 
5 . 0 720 -17.0 -11.8 -11.1 '8,5 .5.0 'I. 3•I.6°'4'3S.'''°I8.0 17.0 
14 . 5 720 '16.0 -15.3 -11.6 -0.8 .6.3 _2.0*I.3*4.3*6.5*8.2*Ill.0*19.O 
7.2 720 '20.11 -16.2 -13.7 -II'S .7. 22.3'I.2,'4'35.9''.7,I9.0'20.0 
0.0 720 -23.0 -20.1 .16.5 -13.0 .8.0 -2.9 *1.9 .5.0 *6.9 .0,6 •10.0 19.o 
9'(l 720 29.0 -23.8 I''3 -10.8 .9,4 .3. 3°I'9°5'3'7' ''6I5'U' 16.11 
10 . 0 720 -36.0 '27.5 '22.6 -47.0 '0.7 3. 7 02.5 *6.8 *0.1*10.7*15.0* I6.0 
11 . 0 720'- '50.0 -29.9 -26.3 -20.0 ,2.7 '"4.g'2.3*7.8*lU.l'12.9*I7.0*18.g 
12 . 0 720 -3 9. 0 39.53I.I25.0I'4'7 .5.2'I.6*7.5*l0.6'13.3*I0 . 0 *19.0 
3.0 720 ''44.0 -38.3 .32.3 '27.5 '16.7 -7.0 *2.9 *6.0*9.3 *10.9 '19.0 *20.0 
19 . 0 720 '*8.0 '35.7 -29.7 .29.0 .16,8 7.'4 -0.1 45.3 *0.2 *111.9 10.0 '19.0 
I5'O 720 '32.11 27,924.52I.2,9.5 -5•9 -0.3 •'4.l'8.U''4.'I7.S 10,0 
16 . 0 720 22.0 -19.1 -16.9 '19.1 .9.2 3.8 .0.1.9.3 *6.3*7.9*jO.34 19.0 
17 . 0 720 '15.2 'II'S -12.0 -8.1 .5,4.I.l*2.I*S.2*6.807,0*Il.0*l5.o 
18,0 720 '7.0 -6.7	 '5.8 '9.3 -2.0 *0.6 .4.0 *6.1 .7.7 .0.7 *13.0 .49.4, 
19.0 720 -8.0 '7. 72.'7I. I -0.11 *2.9 *5.7*5,4 *9.2*IU.l*I2.o* 13.0 
25'Q 720 '111.0 '1.5 '0.0 0.3 44.4 *9,3*7,5 49,q'l0,7*12,6*I7.0* 18.0 
21 . 0 720 '6,0 '1.3 .0.7 '0.11 *2.3 •S.6 '9'0 112 *12.6 *10.2 *18.0 °17' 
22 . 0 720 8.3 '0.9	 -0.'*'0.6 '3.1 *6.8 *10.3012.6 '13.11 'l'4.2 *46.6 
23 . 3 720 -8.0 I'2*0'6°I'' *9.27.7'II.0°I3.O'13.8'I5.O'17.54 8.0 
29 . 0 720 -7.0 '0' 3°Q.62.Q'9 .5'8 .2 • II.6I3 . 7I'4.8 15,9 '10.0 *49,0 
25.0 720 '5.0 .0.2	 *0.7 02.2 *4.6 *0.5 I2.I *14,5 '15.5 *46.7 *20.0 *21.0 
26'3 720 '2,0 '0.2	 00.9	 '2.0 *4.6 *0.6 *42.6 *15.5 '18.7 *7,9 *20.0 20. 
27.0 720 -5.0 '0.9	 '0.0 '1.5 ''4. 3 *8.8*I2.7*I6.0*17.5,I8.J*20.0*2I.II 
20.0 175 -fl.7	 - '9.' 7.' 7.4 6.3 19.9 18," 0*,.7 10." 20.9 20.5 20.11 
29.0 106 -'.8 '2.9 -1.' 7.1 5,0 19.6 114.0 19.' 15.0 20.9 2.9 22.' 
30.0 107 -'.8 ,0	 -1., 7.' 0.' 19.0 10.9 19.' 79,8 01.0 71,8 75.9 
31.0 100 0.0 0.0 I.' 1.1 5.7 10.1 19.' 20.5 20.0 22.0 26.0 26.0 
30.0 1011 -'.8 -7.' -7,1 3.1 6.* 10.0 15.7 90.9 20.o 21.0 77.5 77.', 
33.0 1011 -1.0 0,0 7.7 6,' jt, 14.7 19.6 20.' 2.0 25.9 26,7 
30,0 110 -6.44 -9,0 9.' 1.5 5,' 11.7 17.9 29.9 20.. 20.0 07.9 27,8 
30.0 110 -1.0 0.' 0.1 6.6 11.* 17.' 21.6 22., 21.0 29.9 23.9 
Ob.0 111 9,7 -0.6 .9 7,7 12.44 10,6 31.5 20.o 25.9 29.1 29.9 
37.0 010 9.9 7,9 0.6 5.0 00.9 29,0 23.' 20.8 26.9 39.0 31.9 
30.0 110 '.3 3,6 5. 9.7 16.7 0.1 20.' 25.9 29.7 30,7 37,2 
39.0 110 9.0 5,7	 6.6 8.3 17.7 15,44 29,7, 244.11 39.0 31.0 33.0 33.11 
'40.0 110 4.9 6,0	 44,9 9,5 12,0 15.6 20.7 27.' 20.9 29.9 39.0 30.9 
'41.0 110 0.7 0.7 5.6 9.1 12.' 10.6 25.1 29.5 70.9 37.11 32.6 37,4 
40.0 1011 7.1 7.1	 7.7 10.' 13.44 19.7 25.0 29.6 3.4. 35.6 35.9 36.0 
'43.0 1011 7.0 9,7	 8.5 10.9 148.44 22,7 20.0 3.4 344,9 35,0 37,3 37.5 
'44.0 100 11.4 13.14 13.9 17.0 21.7, 37,9 344.5 36.0 37,9 37.0 39,9 
45.0 1011 10.9 12.5 144.' 18,' 26.0 32,7 344.6 47,o 92,o 45.9 '06.0 
'46.0 1044 11.1 13.0	 10.' 13.5 19.0 29.0 344,9 39.0 41.9 447,0 59,5 50.4 
'47.0 007 7,5 10.0	 15.0 17.7 2.9 30.0 35.6 441.5 '43,. 444,0 '45.1 '45,5 
140,0 101 '.6 16.0 .15.' 09.9 23.0 3.6 37.3 443.0 45.' 47.0 '48.7 '49.9 
'49.0 100 11.3 9.0	 13.9 19.9 20.0 32.5 49.1 45.0 4848., 47.0 544.48 55.0 
50.0 92 1.0 15.7 16.0 23.0 32.5 40,4 '44.7 '47.9 57.7 52,0 53.1 
51.0 80 1'4.2 15,9 15.9 23.' 32,0 '40,9 747,1 49.0 56.6 59,0 57.0 
52.0 50 19.7 16.' 148.1 2.' 33.' '4',' '47.9 5'I.' 5f4. '46.7 56.7 
53.0 7 16.3 16,5 2'.O 33.2 47,7 50.1 57.. 69.5 440.9 59,5 
50,0 73 '4,5 13.' 15.2 23.° 39,9 4t. '49.44 51.' 56.' 56.5 56.44 
55.0 70 -'4.5 12.4 16.1 048.0 35.' '41.5 46.5 '49.8 56.0 55.5 55.', 
56.0 Ss 11.8 114.9 17.2 2'4.7 37.7 '42.9 51.7 59., 536 544,3 5l..' 
57.0 67 -4,44 15.14 15.4 14.0 39.1 '4'.7 59.' 58.5 59.1 59.7 59.7 
50.0 52 -8.5 0.9 5.6 23.0 30.0 49.0 511.11 51.0 54.6 '41.0 57.1 
59.0 40 244.2 5.0 15.7 3'.9 50,' 145.fl 44, 59.11 40.44 '49.5 
60.0 37 -6.8 17,' 20.9 30.6 '61,5 '49.6 55., 55.0 54.6 56,5 
61.0 23 -44.0 . 0.2 314,5 39,5 40,0 57,11 50.6 60.0 67.7 61,' 
60.5 144 .5.74 8,7 29.0 57,44 53.1 51.5 53,0 61.9 53,9 
63.0 6 10.6 31.9 50,0 740.4, 60.. 60.0 40.0 59.9 
60.0 2 33.5 32.0 30,' 30.0 30.9 39.' 59.0 39,0 
60.0 0 3fl1 P081tive 0. wind from tho right	 (135'), 39,0 '4'.' 50.9 59.0 59.1 3.l 
Nogotive it wind froo the left	 (315°). 20.6 
60.0 1 2'.O 2.0
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE :57
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SES)AI.COIPLETED 0 to 27 to, PATRICK	 AFB, 7 08' 14 N 80' 36' W JAN. I, 1956 to NOV. Il, (956
(CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. 18, 1956 to DEC. 31 1967 
RAWINSONDE FLORIDA 
ROCKETSORDE 29 km op CAPE KENNEDY, S 28'29N 80'33' W JAN. I, 960 I	 DEC. 31 1967 FLORIDA 
PREPARED BY
	 TERRESTRIAL ENViRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUN kIlN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) 898 SPEED (DES> 0.135 1.000 2.280	 5.000 15900	 50.000 84.100 95.000 91.720 99.000 99.865
MAX	 DIR 
SPEED (DES) 
7'l'l -8.0 .6.9 '4.5 2.9 ).9 0.800.2
.2.7.3.9 04.9 06.9 07.'l'0.o 
(.0 P19 -11.0 9. 37.05.52.3 0 0.303.906.7't.00 0.5 .11.9 '(3.0 
2 . 0 719 12.O -11.9 0.S -6.8 5.5 .3.1 0. 4 *2.8 06.3 •7.8 '9.26)'4.9' 7.0 
3.0 794 10.0 .11.9 9.3 -7.0 6.2 .3.3 -0.5 .2.3 .5.4 .7.5 .0.6 .10.9 V13.0 
4 . 0 74* 13.0 .9.7 .0.7 7.3 .3.7 -0.5 02.7 05.5 07.4 08.6,9.90 (7.5 
5.0 i'll -(4.0 .)3.0 1).2 9.3 7.2 -'1.2 0.5 02.7 .5.7 07.4 08.) 'lo.' 0(2.0 
6 . 0 714 '( 7. 0 16.911.78.87.3 .4.7 '0.5 02.9 05.8 *7.709.( ')l.9'2(.0 
7 . 0 711 16.0 '(5.9 I0.8 -9.8 7.) '4.6Q.q3.26.98.3'9.6oI2.4• (3.0 0 . 0 7(9 '(5.0 )9.9 10.8 9.3 7.3 95 0.6'3.2 C6.7'0.6011.2*(5.40 16.0 
9. 0 744 '17.0 -15.9 '(0.9 -9.8 -7.8 -9•7 0.7 02.5'7.O'l0.3 0(33 07.9 022.0 
10 . 0 714 '(9.0 I3.O -10.8 8.2 'S•9 0.0'3.'4 08.5 011.6 013.2 °21.9 '31.0 (I'D 794 '01 . 0 -10.9 13.S III '4.4 -6.3 0. 9'3.7'9.6°I3.3'l7.2*3o.93q.0 (2 . 0 791 Z0.0 '(5.5 -13.2 -11.2 -1.2 -1.1 ''1.2*10.9 0(6.0 020.8 '3.9 3'l.o (3.0 71(4 20.0 707 -15.2 I2.3 .8.7
-l.30'4.90)0.9')7.3e00.6 '30.9 '91.0 (9 . 0 741 '20.0 )0.9 -16:8 -(5.6 I).9 -7.7 '2.9 "1.3 .9.004.5* 17.7 '26.9 .29.0 
lS'O 799 '13.)) -)2.9 '11.2 -9.6 9.Z -'1.9 0.3"4.l'7'8')0.'*')3.S')9.9'2l.o (6 . 0 741 '9.0 -#.96.05.8'4.5_2.000.7*q.3*6.6*0_o0)U.8*II.9• 13.0 
(7 . 7 794 '6.)) '5.5 -3.S '2.3 _06 '2.) 05.) •7.0'7.9 09.10)9.90 12.0 )8O l'lq '3.0 '2.9 '(.8 -0.9 '0.1 • l3'3.9'6.808.80)o.)')l.7•)2.9')'1.o 
19.0 754 '0.0 'O00Q8').503305.8'8.'4*9.90)0.9*)2.O0(5.9' I7. 
20 . 0 741 -2.0 '0.9 .0.S'I.5 3.0'9.707.6 0)0.8 0)2.3 0)3,3 )1.7 '17.9 '20.0 
21 . 0 I'll '(.6 '1.5 2.3'3.S'S.7 '9.1 '(2.7 0)5.) 0)6.6*17.6 '2O.°'25,X 
22 . 0 71* '(5 . 0 '0.0 '3.0 '1.) •5• l*1.O0I0.2013.8*16.'•017.6018.602I.(**22.0 
23.0 74', .0.0 .3.6 .4.7 .6.1 .0.0	 .11.1 *11.5 .16.9 .18.1 .19.3 .21,9 .23.0 
24.0 749 -9.0 ').0'8.3'6.0'7.Q *8.0	 '11.8 '(5.) *17.1 *)95 0)9.3 020.9 025.0 
25 . 0 7*4 P1.8 '0. '5.8 *7.0 o'.l0)2.2')5.50)0.)0 )9.'1021.)'23.9'25.0 26.0 74(4 -5.0 •0.0'3.Sos.2'6.5 .8.8	 '12.5 0)6.3 09.3 20.7 *22.) '6.9 020.0 
27 . 0 7(44 -I.0
_o.9 '3.5 04.7 06.3 *8.8	 *12.6 0)6.9 0)9.6 *21.4 023.) '25.9 '29.0 218.11 105 4.2 5.' 9,' 6.5 0.6 11,0 17.4 10.0 21.. 22.5 27.7 22.4 
29.0 109 7.5 7,5 711 9.9 I2. 14.0 10.6 29.4 2(8,' 25.fl 77.17 27.7 
30.0 117 '.5 7.5 7.6 76 12.0 15.11 10.7 2.5 21., 21.0 .37.7 31.9 
31.0 1>1) 4.10 6." 7.' •' It.' 16.4 20.' 22.7 03.8 24.0 24.2 29.5 
32.0 113 9.1 0.1' 0,0 ii.' j40 20.6 23.6 05.0 27.4 09.6 29.1 
33.8 117 .2,5 5.2 6.' 19.1 12., 16.6 DI.' 24.', 26., 27.9 29.19 29.0 
30.0 121 '.1 7.4 9.0 17.1' 17.' 20.6 25.7 27.9 74.' 30.9 30.0 
35.8 122 6.5 9.9 .6 12.0 I'.' >0.9 24.1 27.5 20., 2'.O 34.0 34.' 
36.0 12, 6.10 7.2 0,6 17.5 14.5 20.8 26.6 27.0 29., 30.0 31.8 32.0 
37,0 177 '.1 0.0 10.9 12.4 15.6 20.0 26.1 29.' 29.0 2.9 15.6 36.7 
38.0 126 '26.> 9.2 10.4 1.2 16.6 2'.' 26.6 29.' 31.2 35.8 35.0 37.0 
39.0 125 1.2 6.3 10.' 14.1 17.0 29.9 29.4 31.0 37., 35.4 35.0 35.0 
441.0 125 10.5 it.' 14.6 16.1 18.9 21.0 29.5 31.0 34.1 34.' 35.7 35.4 
81.0 125 7.9 9.' 10.0 16.1 10.4 24.0 39.1 33.9 36., 36.4 37.1 37.6 
46.0 126 19.2 10.2 12.9 16.7 20.' 26.0 31.8 35.9 36.e 37.9 30.1 30.2 
43.0 126 11.9 12.0 16.1 1)fl0 29.1 32.8 39.6 40.6 42.0 45.0 '85.1 
46.0 122 19.9 12.7 14.0 1't.I 22.6 20.0 32.t 40.9 '43.2 44.9 '46.6 46.7 
45.0 121 16.2 19.0 25.6 31.1 '40.4 45.6 47., 40.8 (87.0 53.0 
46.0 119 12.7 11.' 17.' 20.7 27.4 36.1 l40.2 54.5 49. 50.9 55.2 50.5 
47.0 119 10.5 01.1 12.0 21.0 29.1' 36.5 45.1 49.', 50.0 51.0 57.0 519.1 
418.0 117 0.2 14.1' 16.7 22.9 30.6 37.6 '85.1 51.0 50.0 53.9 55.7 55.9 
49.0 115 12.0 16.0 19.9. 24.9 33.2 30.1 46.0 51.1 5'., 53.0 57.0 51.' 
58.0 111 (7,3 20I 1)9,8 24.9 32,7 30•5 47.1 52.4 5'o., 54.0 (89.4 54,7 
51.0 110 10.0 18.' 27.3 37.7 30.6 07.5 93.6 56., 51.0 59.6 59. 
52.0 10(8 15.5 16.6 19.4 25.6 30,9 47.9 51.9 57.' 59.9 54.5 510.7 
53.0 (03 15.5 16.' 15.5 20.0 39.6 49,8 54.0 59.. 50.6 60.0 60.0 
54.0 7 1.0 19., 10.4 26.2 30.6 47.6 57.5 50.8 53.0 53.6 53.6 
55.0 83 -4.9 1'.' 16.' 25.1 304 40.6 55.5 50.. 53.1 63.6 53.5 
511.0 04 .5.0 -3.' 12.' 27.' 30•0 40.3 52.0 50.0 50.6 60.9 60.9 
57.0 77 .7,5 7.' 7,9 23.7 39.9 40,7 55.2 57., 50.0 50.7 60.9 
58.0 56 -14.8 .6.5 14.1 27. 37.4 '47.5 55.7 51.' 59.0 57.0 6'.5 
59.0 5,, '.7 4.' 7.4 11.0 34.0 44.1 56.2 50.0 50.9 57.7 60.2 
50.0 'II '21.3 6.1 19.6 37.4 40.7 61.6 51.. 51.6 51.7 63.4 
61.0 26 '57.9 7.1 29.0 66.6 56.0 62.5 53.. 55.4 (85.6 53.6 
60.0 14 '1)1.5 24. 44,0 52.1 50.7 69.9 50.8 61.5 50.6 
63.8 11 2.5 51.1 57.3 50.6 54.5 54.. 54.6 55.6 54.7 
64.0 9 12.3 2'.6 44.5 57.9. 57.5 57.7 57.0 57.9 57.0 
65.0 9 27.1 24.4 37.9 55.6 62.7 50.0 51.1 67.0 50.' 
56.0 5 14.1 20.5 59.' 50.5 50.4 60.9 571.9 50.0 
51.0 4 25,7 P00)V7 10 oin,1 ft.,, 61(0 riglt 135' 5. 54•1 54.5 54.7 54.0 54.0 54.0 58.0 (8 4.0 llegative is Vied th, left (315') 25.6 57.2 47.6 67., 47.0 47.0 47.9 69.0 .9.14 17.6 40.7 40.7 40.' 40.8 49.0 40.0 
78.0 5 11.1 21.5 29.0 79.5 29.9 29.7 29.0 29.9
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH 	 TABLE 5.8 
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
I.ATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAl. COMPLETED 01027 No PATRICK	 AFB, 7 28'14 N 80 36' W JAN. 1,1956 to NOV.17, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 No CAPE KENNEDY, 5 28' 29 N 80' 33' W NOV. tO, 1956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSOIIDE 28 No op CAPE KENNEDY, S 28'29'N 80'33' W JAN. 1.960 to DEC. 31, 967 
FLORIDA _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KM) BBS SPEED	 (DEe)	 0.139	 .000 2.280 5.000 5.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEGI 
SFC 799 .6.0 5.9	 4.3 -3'3 2.S -0.9 -5. i'I.7'3.3'3.9".7*0.9'o.0 
j . 79' -10.0 -9.9	 .6.1 -6.5 S.l -2.30.23.6'S.7'7.0'8.7'II.9' 11.0 
2.0 799 '10.0 '9.8	 6.9 5.8 9.9 .2.7 .S.3*2.7*4.9*6.2'6.'*I2.9* 19.5 
3 . 0 199 10.0 -9.48.11..35.2 -3.1 5.9 .2.8 .4.8'6.'l'7.7*ll.9 *19.0 
4.7 799 -9.0 -7.6 -6,6 .4.4 .3.3 5.'42.7'5,S°7.0'9.3'I0.9'20.0 
5 . 15 794 Il.0 .9.9	 94 7.0 '4,9 .3.8 -5.S *2.8 ,S.0*7.3't.6*16.9* 19.0 
6'S 749 13.0 -11.9	 -8.7 .7.7 '18.2 .3.7 5 ........................ 17.0 
1.0 149 '16.0 -1 l.9 9,3 75 6I -9. ........................... 14.0 
0.0 199 '16.0 l2.9	 -10.0 -9.1 -6.9 -4.3 .5.6*3.2*5.6*7.5'9.5*II.9' 18.0 
9• 0 749 'IS'S i3.9.Il.3IO.01.2_46.0.6*3.3*60*7.8'9.6*I29* 10,0 
I0'0 194 'I l 'S 15.911.79.60.6 'Sl 5•9'30 *6,9*8.O*I0,0*13.9' 17.0 
II'S 79'* IO.0 I3.9 12'9 '4,9 .6.4 '5.9 *4.4 *8.7 '10.5 *11.6 '18.9 '20.3 
12'S 794 -. 7 .0 I5.2 .19.0 Il.8 -7.5 -j.l'4.6'I0.3'I2.6'I9.1*70.9'22.5 
13 . 3 749 '20.5 16.5 '19.0 -12.6 .0.4.2.g*9.l*9.O*12.7*16.l*2o.9*2I.5 
9 . 0 744 '18.0 I4.l -12.5 'ig.7 7.4I.S*3.S*l4'I0.6'IZ.I'I5,9*2S.o 
15 . 0 794 '10.0 '9.5 .8.3 7.l .9.7 '5.6 *3.6 *6.7 *8.Z'9.6 'IS'M '16.3 
16 . 0 741 '4.0 6.8 -4.8 '9.1 -1.7 5.5'3.8 *S.7'6.8'7.7'I0.'4' 11.0 
17.0 794 '4.0 3.7 3.Q 'I.' -5.9'2.3'5.I*6.9'0.6'9.7*II.O'17.0 
18.0 794 '9.0 -3.9	 '1.6 -0.8 .0.4 *1.1 .4.2 ,7.5 *0.6 .9.6 ,l0.7 *I3'O .16.0 
19.0 794 '5.0 1.0 *1.1 *3.9 '5.9 '9.5 i0•' *11.5 *12.7 '19.9 '18.0 
20'fl 799 '0.0 '0' 4 'l.73.2'S'I *7,9*l0,6*lZ.6*13,6*14.6*17.9* 18.0 
21.0 794 '0.0 •0.0*2.3*3.3*4.2*6.I*9.I*12.2*I9.S*IS.S*16.4*l0.9*Zl.0 
22 . 0 794 '1.11 '2.0	 *2.9*9.I*S.2*7,I*I0,3*13,6*15,5*16,1*h7.b*20,9'270 
23.0 794 '1.0 '1.0	 *3.8*S.2*6.3*8,I*ll.l*I4.2*16,9*17.5*18,3*20.9*28.0 
24 . 0 144 '3.0 '4. 3 *5.6 '6.7 *0.6 '11.8 '14'9 '16,0 '10.8 .18.0 '23. *20.0 
25 . 0 794 '4.0 *4,4 *5.7 *•9 ,8.8*l2.0*I5.6*17.9*19.3 -	 *28.5 '21.9 '25.8 
26.0 799 '5.0 _0.9*4,I*S.5*6.50.0 '12.1 *jS.0 *18.5 *20,3 *21.3 *22.9 * 2'I.o 
27 . 0 799 '3.2 *4.5*6.0*7.008,7*12.l*164*I9,0*20.6*2t,8 '29.4 '30.0 
26.0 100 18.9 5,9	 4,' 7,9 10,' 14.0 16,0 20.9 21.8 22.0 2.4 27.4 
29.0 11.9 4.5 4,9	 6.' 7.7 11.0 18.9 17,0 21.7 25.8 24.5 25.4 25.1. 
3.1.3 113 0.0 7.1	 7,9 9.5 11.' 15.5 19.3 29.' 20.8 25.8 24.4 26.7 
31.0 115 '.9 7.1	 7.0 5.9 92.' 114.7 21.0 25.9 24.. 20.0 97.0 27.5 
32.0 115 7.2 7,2	 7,5 9,8 10.0 15.' 29.0 25.4 25.2 25.0 40.9 40.7 
33.0 114 4.4 7.' 11,0 17.' 14.5 29.', 25.9 218.,, 25,0 34' 33.11 
34,8 117 '.1 7,2	 9,7 10,9 19.8 36.8 21.4 24.9 26.' 36.'. 37.0 37.5 
35.0 119 -9.7 -9,11' 2.' 7.9 11.4 15.9 24.4 29.9 29.9 29.5 30.3 30.4 
3ô.0 118 -13.1 '1.' 5.' 6.0 19.8 17.5 25.6 27.8 27.9 29.0 37,7 37,0 
37.0 120 ".6 5,1	 5.' 7.14 1'.' 19.' 2',' 29.5 28., 30.5 39.18 31.5 
36.0 12, 16.4 2,2	 2.' 14,0 1.' 10.0 25.' 24.9 30., 39.7 30.9 31.11 
39.0 120 9.0 9,'	 2,7 7,14 12.6 )0,9 29.8 25.9 32.., 32,0 35.0 39.2 
40.0 1111 8.2 7.1 17.0 19.0 26.8 3.4 31., 33.0 49,7 40.9 
41.0 117 4.0 8,2	 5,7 7.8 17.'. 18.9 27.5 30.' 32., 35.5 35.1 314.2 
42.0 117 -24.5 8,?	 ..' 18.' 12.6 21.4 26.0 51.9 36.' 35.9 37.8 34.0 
43.0 117 4.2 7.4 10.3 1'..' 23,6 29.9 34. 37.9 39.0 49.11, 40.7 
44.0 115 .4.5 2.2	 4.6 9.5 16.' 214.? 32,' 36.4 38.6 30.0 48.2 48.4 
-49.0 118 4.9 14.9	 5.'. 9.0 16.0 24.' 34.5 30.4 49.0 44.8 59.0 50.' 
46.0 113 '.8 9.7 17.' 24.0 34,2 40.7 48.., 52,8 53,9 53.0 
47.0 110 5.0 5.6	 5,0 0,0 15.5 29,? 36.5 46.4 49,8 55.0 59,3 59,5 
46.0 IOn -'.1 6.4	 9.' 10.5 1.1 27.4 37.1 41.4 47.? 44.fl 54,2 59.4 
49.0 109 (.0 5,i	 5•9 7.2 14,'. 24,5 34,9 42., 45.8 53.4 53.5 
50.0 155 .0.9 1,9	 7.' 12.4 16.4 26.? 35,8 45.11 47.'. 40.0 52.11, 59.7 
51.0 105 .1,5 "3,5 0.0 19.3 j5,8 2*4.4 34,9 47.9 59.6 53.9 54.14 55,6 
50.0 96 -56.6 7.' 10.0 15.1 25.4 3°.' 49.1 51.n 57,n 47.0 59,0 
53,0 95 .2,7 .' 10.9 13.' 28.0 35,9 42.6 44.6 70.9 70.8 11.0 
54.0 91 -9.5 ?,8 4.3 12.8 24,2 34.5 49.4 4?., 06.9 96.0 07.9 
55.0 9.9 -14.5 -11.5 -3.0 11.0 23.9 34.0 34.6 42.6 91.1 01.6 91.4 
56.0 7 .11.8 -9.' -4.? 1.0 21.9 32.1 43.1 49.' 63.4 518.2 64.18 
51.0 69 -114.1 -12.4 '18,9 0,0 17.9 36.' 44.0 45.6 54.8 54.0 55.0 
58.0 44 -25.2 6.6 '0,4 15.0 39.18 55.6 5'.., 59.4 55.6 59.6 
59.0 07 -29.7 -25.1 .4.1 95,9 35,1 54.9 54,0 55,1 44,5 55,4 
60.0 27 -20.8 -23.6 -9.7 2',5 38,7 53.? 54.'. 55.1 55,8 55.5 
61,0 27 -27.1 .20.4 .8.7 10.9 32.7 69.1 64.'. 66.1 56.8 66.5 
62.0 10 -15.0 -1 .fl 15,' 20.0 57.9 57.8 57. 91.9 51.9 
63.0 15 -7.7 .6.4 98.0 318,5 40.1 40.1, 49.5 86.7 49,7 
614.0 1? 1.0 .5.6 17.9 38.8 39.4 36.* 39.5 40.11, 39.5 
65.0 9 .14.7 4.' 14.? 23.' 20.7 30., 30.1 33,2 35,? 
66.0 7 4.4 14.8 10.4 35,8 49.8 42., 99,4 42.8 40.14 
67.0 14 4.8 P**itive 1, wind ir*n the right (135') 19.? 39.9 59,6 39.* 39.9 39,0 39,0 
66.0 9 ,j NSg*tive 18 wind 19*0 th* left (315') 0.14 24.2 24.9 24.0 25.9 25.9 25.1 
69.2 12.9 14.0 29.4 29.7 29.. 29.4 01.8 21.8 
76.0 0,0 12.0 25.4 29.5 29.' 29.' 75.9 29.0
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 5.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL	 ONPLETED 01027 In, PATRICK	 APR, 7 28' 14 N 80' 36 * JAN. 1,1926 to NOV. IT, 1958 RAW1NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 In, CAPE KENNEDY, 5 28'29 N 80' 33 W NOV. 8, 195€ tO DEC. 31 967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 In, op CAPE KENNEDY, 5 28'29 N 80' 33 W IAN. 1,1960 to DEC. 31 1967 
_____________ _________ FLORIDA 
- PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(CM) 889 SPEED IDEa) 0.155	 1.000 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) 
SFc 720 10.0 -5.9 9•9 27 
1.0 120 -32.0
-10.3 -7.9 -6.9 2•2'o.0 .4., *7.3 '8,7 *70.6 *37.0 032.0 2 , 0 720 3I.0 I0.3 -0.2 -0.3 .3.1
-a. 7'3.9*6.000.5*77.$*39.o*35.o 
3.0 720 30.0
-10.9 -6.6 -6.6 .3.7 l.9'34*6•508.7'l0.4*34.o*35.o 
.9.0 120 26.0 10.2 -9.* 6.t .4.3 0•5*2•8*6•l*7.8*lO.4*3o.o*37.9 
5.0 720 25.0 .9.9 8,9 7.6 -4.7 0.7 '3.0 *6.7 *7,7*9.9 *75.9 *26.0 6.0 720 79.0 10.7 9.3 8.7 .5.3 0.9*2.7'6.2'7.8'77.9*26.o*27.o 
7 . 0 220 27.0 72.8 -70.6 -8.3 .5.9
_l. I'2.6*6.3'8.S'12.9028.9*29.9 8.0 720 78.0 -73.5
-11.2 9,0 .0.2 I.6 02.1 *5.9 '8.3 *77.0 *27.0 28.0 9.0 120 . 78.9 -75.5 73.3
-11.0 -7.5 -2.0 .1.0 .5.2 .1.9 .13.9 '18.6 79.fl 70 . 0 120 24.0 -17.7 -75.8 -13,9 .8.0 3. I'I.0'5.0'8.6'7I.9 '29.0 '25.0 II'S 120 -21.0 27.9
-.9.2 -15.6 -77.3 3.5*7.6*6.0*9.5*19.8*23.o*24.0 12 . 0 720 37.0 25.7
-23.3 -20.1 '13.0 9.5 *1.5 *6.0.10.2.9.8 '23.0 '29.0 130 129 36.O 09. l2S322•079•29.8*7.3*6.7*7o.5*72.9*29.u*75.o 19 . 0 120 38.O 26'.9 -29.0 .19.9 -.2.7
-4. 9'7.g*7.j'lj.7'75.8*77. 9 * 28.9 75.0 720 29.0 I09
-17.1 .79.1 .9.9 3•6*79*65'7O,8*76.9*39.g*37.o 
16 . 0 120 75.9 I2.5 10•9 8.9 .6. I 7.8'2.6 *5.5 09.0 *70.9 '17.0 18.0 77.0 720 I2.Q
-9.2 -7.1 -6.5 -3.5 0.2 03,5 *6.3 *8.4*77.2*73,5*79.0 78'S 7.29 .9.Q 6•49•63•S_7•2*7.2*9.6.6.9*8.5O9.9*I2.5. 73.0 79,0 120 -6.0 9.7 -2.6 -1.3 -0.7 '2.8 •6.O*8.0*8.9*70.2*72.5*73,a 
20.0 720 -9.0 1.9 fl90•'l*7•3*4.3*7.9*9.5*70.5*7l.5*79,9*79,9 
27 . 0 728 9.fl .0.1 02'I.0 *2.8 'S.S'8.1o70.872.2I3.5.j8.' l9. 
22 . 0 720 1.0 0•3*0•5*l.6*3•S+6.q*9.5*II.7*I3l*I5.I0l7o* 78. 
23.0 720 7.0 0'S'l.O'i.9 *4. 17.2.'70.2'72.2'72.9'13.9*l5.S'76.0 24.0 720 -2.0 0•l'l•7'2.7'4.2'1.3*10.6'72..4*73.5*7S.3*78.0* 79.9 25.0 129 70.0 '9.0 '7.2 '2.3 '9•3*7.S*II.7*73.9074.9'76.Z*79.9*2g.7 
26.0 120 *6.0 '0.7 *I.0'2.I *3*8*7.q*ll.2*l.4.2*Io.2*17.9*lo.6* 79.0 27.0 720 12.0 7.2 0'4I•0o3•77.3o77.7'I9.8'Io.7*78.9*24.o*27.O 
28.6 205 9.0 0.0 0.5 3.0 4_i 9.0 1.2 11.9 15.. 17.0 19.8 20.9 
29.0 107 9.6 1.8 2.9 8.'. 9,7 11.9 14.7 20.' 21.0 21.7 21.9 
30.0 108 -.6 -7.5 -1.9 9.8 2.8 7.7 10.4 05.8 19.5 20.' 2.7 20.9 
31.0 109 .7.1 8,' -9.5 1.7 3.° 9.0 13.0 15.0 18.0 19.0 22..8 23.1 
37.0 008 19.8 9.O 1.9 0.5 1.8 9,5 19.0 16.9 16.9 19.8 05.5 24.7 
33.0 109 -5.2 -7.5 0.5 4,0 7.0 19.1 16.5 17.' 19.' 20.4 20.5 
34.0 109 -6.5 _48 1.6 I.'. 5.7 12.9 97.5 19.' 19.0 20.4 20.5 
370.0 104 -1 5 .5 -0.9 .9.9 -3.1 0.0 4.0 11.3 16.6 18., 19.0 30.fl 20.2 
36.0 108 11.5 6.° .3.9 -0.6 5.0. 11.9 17.4 19.. 2.' 29.9 24.0 
37.0 107 .11.4 9•O -7.6 3.7 0.2 6.8 12,7 17.9 20.. 24.6 05.1 29.7 
38.0 10'. -0.8 .	 -9,9 -9' -4.7 0.6 6.8 12.6 17.. 19.. 20.9 05.9 25.0 
39.0 109 -1'.l .11.9 -9.9 7.3 fl.fl 7.8 11.7 17.7 20. 22.4 23.2 23.3 
40.9 606 -12.4 .9.7 -p,9 .7.8 0.2 6.3 15.' 14.7 2..' 23.0 20.4 24.7 
41.0 107 10.3 10.fl '.° .5.0 fl. 4.4 10.8 2).' 23.' 25.0 30.5 30.0, 42.0 182 .8.9 0.0 9.9 -7.4 -0.4 4.1 15.4 22.2 29., 341.0 30.5 32.5.. 
43.0 100 -19.6 -11.0 0.0 -6.0 .1,0 6.7 17.6 26.0 26., 29.0 33.' 35.1 44.0 99 .8.5 -7.0 .
-LI 7.4 15.1 24.1* 20.6 33.fl 31.9 33,9 
45.0 95 -19.6 -9.' -6.7 -1.7 3,7 15.6 23.4 30.. 35.0 35.7 36.4 
46.0 96 13.9 -9,4 9.1 0.0 6.8 15.2 21.' 27.. 38.1 34.' 39.0 91.0 04. -15.3 -0.5 -6.6 1.1 7.1 17.4 27.5 25.0 244.1 29.7 25.9 48.0 85 .7.5 -7.5 -3.7 .0,' 6.2 17.5 22.4 24., 29.1 29.9 29.0 
49.0 03 19.6 -9.' -5.9 .0_8 7.9 17.' 21.' 21., 29.' 29.5 29.0 50.0 91 .10.3 9.' -7.0 -1.0 5.8 16.1 23.' 29., 37.7 37.8 32.0 
51.0 74 -17.9 -11.1
-9.2 -1.0 6.1 15.fl 23.4 29.' 36.2 36,7 36,9 
52.0 64 20.5 -8.9 .4,9
-I.' 5.2 20.5 73.7 29.. 30.1 3).9 31.0 
53.0 60 21.4 .11.6 -7.9 .0.9 8., 10.9 26.5 26.. 30.2 30.5 30.5 
54.0 54 -21.3 -16.7 -10.9 .14,8 4.7 19.8 24.5 26.1 27.4 29.2 29.3 
55.0 55 19.8 -17.7 .15.2 -7.' '.9 15.9 23.' 24*.' 30.3 31.0 31.7 
56.0 45 1 Q .5 -16.' -13.7 -5. 0.0 14.7 22.7 22.0 24.0 24.3 24.5 
57.0	 . 37 24.6 -15.1 *.l 1,9 12,1 17.'. 29.. 29.6 00.fl 29.9 59.0 37 3'.2 -26.4 -12.5 -1.2 12.1 23.9 27.' 27.7 99.0 28.9 59.0 20 -21.9 -22.9 9.0 1.3 11.9 15.' 25.. 26.0 23.' 26.9 60.0 17 -31.2 . 30,I .2.2 *.I 13.3 13.0 14.0 14.1 14.1 61.0 9 -48.1
-11.7 0.9 7.7 .7 8.0 9.1 0.2 4.7 62.0 6 -72.1 9.5 14.9 14,4 14.7 14.' 18.9 18.9 
63.0 4. 99.2 .8.0 12.0 02.3 1.'. 12.7 17.7 12.7 64.17 2 -5.0 .6.9 17.3 17.6 17.6 17.7 17.7 17.7 65.0 1 -47.1
. -47.1 
66.0 I 61.0
-60.0 67.0 7 .43,5 Positive is olod from the right	 (135')
-43.3 






RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 5.10 
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.,'s)
EASTERN TEST RANGE SERIAL cONPI..ETED 0,82? So, PATRICK	 AFO, 7 28' 14' N 80' 36W JAN. I • 956 to NOV. IT, 1956 RAI1NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 Yt 27 Si, CAPE KENNEDY. 5 28' 29' N 80' 33 ' W NOV. 18, 1956 to DEC. 31, 1961 
RAWINS000E FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28'29' N 80' 33' W JAN. 1,1960 10 DEC. 31,196? 
_____________ ________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE 'C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE.	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) 06$ SPEED	 (DEG) 0.135 .000	 2.280	 9.000 15.900 50.000 84.100 95.000 97.720 99.000
MAX	 DIR 
99.685	 SPEED bEG) 
SOC 794 I0.0 -9.9 -7,9 .7.3 -9.9 -2.9 '0.6 *1.7 *3,9 *q.3'5.3 *7,9 *9,5 
I'D - 799 '16 . 0
-15.9 -11.0 9.7 7. -9'S 0.23.9*7•008.6'IO.I*l2.9oIlI,O 
2.0 744 '16,0 '12.6 .10.8 '9.2 .5.2 '1.0 *2.6 05.6 '7.6 '10.0 '11.9 12.0 
3,5 749 'ia.o
-19.2 -12.6 .10.5 .6.6 -1.5 *4.9 04.6 .6,6*8,7 '12.6 '13,0 II.5 794 22.0
-21.9 '16.8 -19.5 Ii.S •7.7 2.7*I•3*4•9*6.S*7.6*ID.q*ll.o 
S . D 749 '23.0 '19.3 15.7 -13.3 .9.S 3,8*0.3*3.7•5,2'6.409,9•Io,o 
610 799 Z3.O
-21.2 -10.5 -16.9 '10.7 "9.8 -0.0 *3.3*9.7'5,8 .8.4 •9.3 
.7.3 799 '29.1 '27,9 '25.8 -22.8 '20.2 '13.1 '6.2 -0.2 '2.0.9,7'6.l *0,9' 11.0 8.0 749 '32,0 '26.5 -26.0 23.9 -16.0 -7.9 0.5'2'8 °4.5'6.I*ii.9 7.0 
9. 0 794 -3 9 .0 '37.4 '35.4 -30.0 .26.9 -i7.2 '0,3 -0.4 *3.8 *6.2 *7.9 *11.0 
10 . 0 745 '96.5 92.9'37.2'33.53$. 3 "p2.O -10.7 -0.5 05.4 '8.5 .11.7 'is.' •l'.o 
II'S 794 " 47. 0 '51.' 93.j -39.3 3I.5 79.8 j2.S '0.6 'ô'I .10.5 '13,1 *19,0 '23.0 
12'O 799 6l.o -50.9 49.2
-90.6 -36.4 .26.3 'IS. ll''I'9'8'9.3*13.Z*I9.9'23,o 
3 . 0 749 55.0 '43.0 '5.7 -90.5 '35.1 -25.6 -19.9 -3.2 •3.9 *6.8 '6.6 •i3.° *17,0 
19 . 0 799 59,Q '53.9 "15.4 .36.6 -31 • I -23.2 -13.5 3. 805 .2*3.6' 7 .l*Io.9 . 13.0 4 . 0 799 -9 9 .0
-90.9 "34.7 -30.0 -25.9 -19.8 Il.0'3.S'0.4 *2.5'4.8 .7.9 'IO.a 
16.0 754 '3•0 "32.9 24.8 .23.3 -19.7 4'I'3 8,Q2.Ø*Q,7*4,9*4,5 *6.9 '9. 
17.2 749 '20.0
-22,9 -18.6 -16.5 .13.6 -10.1 .9.7 "0.9 '2.2 *3.9*9.0 '6.6 07. 
8 . 0 794 "22 . 0 '20.9 '13.5 '12.1 '9.4 -6. lI.9 00.5 *2.7*9.304.8 *9.9 '19.0 
9.0 799 "11.0
-12.9 '10.3 -0.6 '6.9 .3.7 -0.5 '2.0 °9.9'S.S '6.5 .8.9 *10.0 20 . 0 794 "12 . 0 '11.9 -8.8 -6.6 '0.7 -2'2'0.7 '3.3 .5.506.5 07,3 .8,9 •15.0 
21'S 749 "10 . 0 '7,9 '8.8 '5.5 -4.1 '1.6 00,7*3,9*5,806,807,8 '9.6 010.0 
22'O 799 "12.0 '10.9 '8.5 5.9'9. I •I•3 *0.94.7 .6,7.8.3 °II'9 I2.o 
23.0 744 '12.0 'i.9 -6.6 5.4 -3,8 -1.0 .1.5 .9.8 .6.9 .8.3 .9.0
.10.9 .12.0 
29 . 0 711 '12.0 I0•9'7•S6_O'3.8_I_9I_59.0*7.S*9.o*l0.6*I2,9•lq,O 
25 . 7 799 '12 . 0 '11.9 6•5'7•I5.I_I•7I,I*5_o*7.2•8,29,5I2.9*I3.Q 
26,0 749 '16.0 '13'9'I0.I'8'16.2 -2. 9'.5 '4.5*7.1 *8.6*l0.0.,i,9' 12.0 
27 . 0 749 '14.0
-1 3 .9 'II.s 9. 7.7 .4.2 0.0'3.9 *6.8'8.0'9.3012,90 15.5 
211.0 70
-9.2 -n.' .9,.? _3,0 0,14 5,8 9.4 ii., 1'.n 116.9 94.4 29.0 8. -0.8 '0.4 -7,1* .4.0 0.1 5.4 9.5 10., 99.9 ('1.7 17.5 
313,0 04. -07.0 -10.1 -0.6 _5,0 '7.5 11.4 7.4. U.n 19.4 17.0 12.0 
31.0 Os '16,2 -13,9 .10,7 -7,5 -9.8 4.1 9,4 II .n It .4 12.0 12.9 
32.0 90 '16,3. .55,9 .16,5 -11,7 -'.8 5.4* 7.8 11.0 14.7 16.0 17.0 
33,0 90 '21.5
-15. .19.6 -1., .11,5 8., 4.4 7.0 11.1 19.0 11.9 
- 39.1 90 '20.0 -22.fl
-20.2
-1.5 -6.) 0.7 5.4 6..' 7.5 7,9 7,11 
35.0 90 -20.9 .27.5 -22.5 -17,1 -0.0 'I.'. 6.5 6.0 7.9 4.1 9,5 
36.0 91 .30.3 -20,5 -23.5 -99,5
-II.' "7,5 6.5 5.4 7.1 0.1 4.5 
37.0 90 '31.0 '39,0 -25.5 -20.' '17.6 0.5 5.3 7.4 9,fl 9,5 4.5 
36.0 89 .32,5
-32.5 -25.9 '2',' '17.9 0.6 6.7 4.1 7,0 4.5 4.5 
39.0 9. -31.6 .30.0 29,8, ,7,n
-10.9 -7.4 5.4* 7.0 1i.l 11.1 13.44 
613.1 95 '34.5
-32.' -39.9 50,5 10.2 '0.5 6.' 9.0 13.0 13.0 13.5 
81,0 94. ,30.2
-37. .35.1 -77.8
-11,7 9,4* 0.1 10.0 13.0 15,', 15.7 
60.0 97 -54.5 39.0
-35.0 -25.0
-13.5 -1.1 7.0 9,0 15,7 15.7 15.9 
03.0 97 -55.3 _140,* 35.l "2.4 -15.5 '11.7 7.4 0.0 13.7 15.0 15.3 
45.0 9.. -59.7 -30.' -35.1 29. -16. -0,0, 7.5 10.9 118,1 15.9 85.9 
4 5.0 97 '37,3 -36,5 '29,14 -17.0 -5.1 5.0 7.n 15.1 i4.n 19.1 
56.0 93 '59.6 .39.0 -37,7 '30,4*
-16.4 "5,0 5,44 5.0 14.9 14.7 14.4 
87.0 91 '51.2 -30.9
-37.7 -30.0 '19,0 -5.' 7.0 9.n 6.1 12,0 12.11 
48.0 89 '57,3
-141.5 -39.1 -33,0
-19.2 -s.t '4.'. 9.n 6.7 0.1 0.2 
59.0 Os -53.7 .59,9 -51.4 '33,1
-29.0 'S.c l4.n 5.0 4.0 4,4* 
50.0 So -54,9 '59.9 -62.0 37,0
-29.5 .7.0 '0.2 1.5 7.' 9.7 2.9 
51,0 75 '59.9 145,0 -52.9 "34,7 .20,0 '7,1 '.5 0., 1.0 1.5 1.44 
513.0 75 '59.0 -51.6 34.6 _27.0 '0,0
-1.7 0,,, 1,1 1.1* 1.4* 
53.0 70 '54.5 -57,4 'l1.S -39,7 -27,0 '0.1
-1.9 '9., '11.0 .9,4 _0,9 
59.0 63 -57.6 -66.6 .445,5 '35,5 .20. -10.5
-s.t -2.1* -.fl '1,7 '9.9, 
55.0 57 'S'.l "119,' '55.4 -39,0
-20.7 '11.0 -5.' 'l4,9 .3,4 0,7
-7,5 
56.0 '43 -5 9 .0 -59.0 .55.3 -47,11 .30,5
-19.4 -6.2 '5,9 '44.0 .5,9
-3.3 
57.0 50 -50.2 '59.9 '55,7
-29.9 -15.2 -'4.0 '7.,, -3.1 .7,9
-2,9 
58.0 340 '59,1 -50.7 .445,9 .30,0 .9,5 '9.7 0., 0.4 0,9 9,11 
59,0 27 '540.5 '50.3 -147.0 '2 9 , 9 '9,4 .9,7 4.5 5. 5,47 9,1 60.0 22 '57 .2 '55.9 '59. '29.0 '7_S 9.0 15.4 15.7 15.0 15.11 
61.0 14* -60.6 51. -39,5 -19.2 17.5 17.,, 17. 17.8 17,9 
60.0 4. '57 .1 '54.0 -15.5 -13.1 I.n
-17. 4 -12.0 '12.9 
63,0 7 .9,9,7 . -67.0 -35_fl













. P0*ht,,, 1, niod from 10, righn	 (135'). -10,9 





RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE -5.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPI.ETED 0 to 27 km PATRIC K	 AFB, 7 28' 14' N 80' 36 W JAN. I, 956 to NOV. 7, 1950 
RAOONS000E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 urn CAPE KENNEDY, 8 28'29 N 80' 33 W NOV. 10, 195€ to DEC. SI, 1907 
RAWINS082E FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 2829'N 6O'33' W JAN. 1,1900 to DEC. 51,1901 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
0KM) 088 SPEED	 bEG)	 0.135	 1.000	 2.280	 8.000 5.900 50.000 64.100 95.000 91.120 99.000 99.865 SPEED (DEal 
SFC 720 11.0
-9.1 .7,7 '6,2 .3,9 0,7 .0.3 .3_I *3.9 *6_S .7_Q 
1 . 0 720 22.G -15.3
-11.9 -9,7 .5.6 0.9*3.8*7.2'8.o'9.a*l90* 15.0 2'O 720 26.0 16.3 -15.9
-11.9 .6.6 '4.5 *2.6 *6,0*7.2.8.4
.9.5' 10.0 3 . 0 120 29.O -20.0 .17.5 -13.9 -9.1 3.3 '4.3 *4,4 eS.I '5.9 •o '9.0 9,0 720 -32.0
-21.9 -19.6 -16.1
-11.3 -5.0 -0.1 .2,7 04.6 '5.7 *0,5 '9,0 5 . 0 720 35.0 '25.3 .22.0 -16.7
-13,7 -6.9 -0.7 '1.9 '3.9 '5.6 *0.0 '9.0 6.0 120 36.S -20.9
-25.1 -21.6 -16,3 -8.8
-2,0 •0,7 9.0 *4_p '12.0 '13.0 
7.0 720 -36.0 '.34.7 -27.9 -25.1
-19.1 -11.2 -3.6 -0,0 .3.9 .6.4 ,j5.5 '46.0 0'O 720 '95.0
-39.2 39.3 .27.0 I .0 •l3. -9.0 .3.3 '2.3 '6.9 '06.0 '47,0 9,0 120 49.Q "41,6 '35.9 .3.6 .243 .15.9 6.5 o.5*7,5*6.4*22,0*23,5 
0 . 0 720 59.O 59.8 39.3 .39.'4 '77.0 17.3 -7.2 - I,3*2.2'6.9*75.09 26.0 II'S 120 -5 9 .0 46.3-43.I-30.S-30.7 19,6 0,52.9*l,7*5.027.0*2a,o 12 . 0 12 5I.0 '47.3 .44.7 '"4.7 32.6 21.'4 -10.9 3.9 -0.9 '0.4 •33.3 •34.5 13'O 720 -60.0 5•6 43	 5 '40,9 '30' 0 '24.5 11.7 -5.0 0.0 '4.0 '3Q '33. 14'O 720 98.O 92.0 -39.6 '36,0 '29,1 20.0
-il.? *5.4 '2.3 '2,8 •26'p '07.0 5 . 0 720 96.0 .36.3 -33.6
-30.0 24.' -17.3 .9.6 .4.6 -2.1 '2,4 '17.0 '10.0 6'O 120 33.0 '30.5-20.3.25.5-20.8 '19.5 -7.0 -2.3 0.3 '1,2 '47.0 '18.0 47.0 720 '20.5 '25.4 -29.1 .21.6 .16,9 -40.6 '.4.4 •0.B*I.2'3,'4024.s'25,5 
48 . 0 120 '24.0
-20.1 -18.2 -16.2 .12.6 7.I '1.6 .1.3 '2.5'9.2 '40.0 11.0 4 9. 0 720 '19.0 -49.4 .43.9 .42.3 .9.1 9.5 0. 4*2.4*3,5*9.9 '6.5 '7. 20,0 720 -46.0 -12.9 .11.5 '15.1 .6.8 3.5'5.I'2'''9,3'5,9'u2.S'I3,5 
21 . 5 720 9.Ø 12.2 -40.9 -0.7 -6.1 '2.2 'X.7'3.3'4.2'S.9 *8.0 *9.0 
22 . 0 720 I9.Q '12.9
-11.3 '8.3 .6,3 l.9'I.0'3.9'9.2'9.9 *5,8 *6.0 23.0 720 '20.2 14.7 '.12.1 .8.5 .6.5 2.3'0.0*3.7*5.'4'6.0 *6.6
.9.0 24.0 720 'I ,. O '19.0 '13.0 '45.6 .7.6
-3. l*0.O'4.2*5.91.'IoII,0*I2.o 
25.0 720 '28,0 -16.9 '49.9 '12.5 .9.3 4.3'0.2 *9.I'5.8'7.S •i0.S 'II'S 26 . 0 720 26.5 '17.3 15•5 -44.2 iO• -5.6 -0. I *9.0*6.5*9.5.I5.5* 16.0 27.0 720 '26.0 -48.6 .17.6 .16.0 .	 I26 .1.4 0.6 *5.3 *0.8 *11.4 *46.0 *19.2 
26.0 86 -5'.5 -20.' -15.7.
-12.7 -3,5 0.4 9.0 1.3.0 20.1 29.0 21.0 29.0 90 '2.7 -21.0 _10.5 -16.9 -9.9 -7,0 5.5 00.7 20.7 20.9 50,9 
37.0 95
-23.5 -20.0 .00.0 '10.9 .5 .9,9 5.0 10.7 15.t 15.0 16.0 
31.0 0? -31.6 -25. -23.0 -10.9 .17.0 .7.* 5.5 7.5 19,1 10.7. 19.7 
30.0 91 .31.5 -27.0 -23.7
-19.' -10.' -6.5 2.3 6.o 7.1 4.0 4.1 
33.0 9, .30,9 -32.' -30.7
-23.7 -15.3 -7.1 1.5 3.7 11.? 11.6 12.9 3 40.0 90 .59.5 -30.7
-25.7 -14.0 -7.9 -0.5 6.0 15.1 15.? 16.9 
37.0 92
-35.2 30,5 -29.9 -24.9 -19.2 -17.3 1.6 7.o 17.? 14.2 19.4 37.0 90 .38.2
.35.0 34.0
-24.' -2'.S -it.) -9.0 4.7 19.? 19.7 10.4 37.0 91 -61.0 _30,fl -34,5 .*,5 -20.5 .9.7 ..1 0.0 27.) 21.8 21.9 36.6 95 440.3 .37,0 .37.j
-31.' -29.6 -19.' 0.0 8.' 12.? 11.3 19.4 
39.0 94 440.i
-36.' -35.7 .32.0 -23.5 -14.3 0.0 t. 9.? 10.0 10.9 
'044.0 93 '.66.2 -40.9 -39.9 37.0 -27.'
-14.9 -7.4 0., 0.? 2.7 2.9 
81.0 93 .49,j -45,9 -39.1 -34,0
-27.' -140.0 .5.9 -4_c ..9.* -7.0 5.1 
42.0 93 .449,7 .45.9 -01.9 '35,4 -24.9
-15. -9.4 -7.5 -5,0 -'6.9 '4.9 
45.0 01 -sI_I .444•0 .442.4 .35,0 ,57• 1,14.9 It .4 -0., -6.0 '5.7 .5.3 6 4 .0 90 -51.5 '.47,7 .47,9 -35.7 -24.0 '19.3
-Ii.' 1'.fl .2,2 -2,5 -2,4 
'65.0 07 .60.3 '.446,0 .45.4 .3*,?
-29.? -19.4 -04.6 '13.' 0.? 0.0 1.? 406.0 9s -50.2 '.44,0 -45.9 -40,'
-29.7 -19.0
-19.3 -7.0 5,1 1.9 2.0 
1 44 6044 .577 5fl,9 '60.9
-3?.' -2?.? -53.4 -0.. 2.0 2.0 3.1) 
48.0 07 .58.2 -.50,6 -54,9 -44.0
-39.7 -20.5
-15.? '19.. 7.0 7,0 7.9 
'49.0 63 -57.3 .63.1 -57.4 '47,' '.31,0
-2?.' '07.3 2.' 9.' 9.3 9.7 
58.0 94. -s9 .6 -63.' -62.9 -49,0 -37,7
-23,7 -13.' -5.o 3., q.t t..o 
51.0 77 . 74•5 -70,' _55, .5? .0 -40,5 -79,7
-22.' 0.0 .9.5 -0.1 0.0 
52.0 74 '16.5 -54.3 -62.6 -53.1 -40.7 -29.'
-12.7 '.2,? .2.? '.2.? 0.0 
55.0 70 -78.2 -50.4 -67,7 -55,5 -40.0 -27.5 -15.9 3.4 '2.7 '0.? 0.0 
54.0 64 79.9 -55.3 -62.5 .544,7 -441,1 -21.1 -144.0-9.4-9.0-7.9.7.4 
55,0 52 '544,9 -64.0
-60.4 .53,7 -40.3
-29.9 -16.3 -1?., -40.0 '.4,3 .9.9 
56.0 41 -10.7
-69.9 -64.7 -55.0 -44,5 -29.0
-10.0 '14.? -9.6 -7,9 .7.4 
57.9 '45 76.2 .75.0 .60.7
-55.' -46.7 -3?,?
-IS.' "lO.n 0.0 1.7 0.4 58.0 34 -67.8 -72.? -53.0 -44,7 -30.5 -(2.0 3.1 3,4 4.0 4.0 
59.0 24. -53.1 -52.' "67.41 -44.5 -30.9
-19.5 -5.. -5.7, '6*4 "4.9 66.0 21 '19 .2 .50,9 '50.7 .49,0
-21,9 -7?.? -15., "10,5 '10.0 .10,0 67.4) 17, -53.4 '67.7 -47,5 -21.5 -I? .011.,-11.0-1(.1 -11.2 62.0 15 -56.44 -57.4 -61.5 -20.4
-27.9 -27.. -71.9 -29.7 -20.0 65.0 1) '73.0
_75, 49,3 -29.7 76,4 25.. -26.' -26.0 .26.1 6'4.0 7 -117.5 .55,9
-12.5 -39.? -29.1 '.20., -20.? '19.0 -20.0 
65.0 6 '.5 7 ,1 -31.0 -20.9
-20.? 30., -19.0 -10.0 .10.7 65.0 4 '.30.0













RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 5.12 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERiAL COMPlETED 0 toOl km PATRICK	 SF5, 7 06' 14 N 80' 36 W JAN. I, 1966 to NOV. Il, 1956 
RA91NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COPLETED 0 to 21 km CAPE KENNEDY, 5 28' 29 N 60' 33' W NOV. 184 4956 to DEC. SI, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29' N 80' 33' W JAN. 1,1960 to DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
A1.T NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 065 SPEED	 IDES)	 0.135 1.000	 2.280	 5.000 6.900	 50.000 64.100 85.000 97.720 99.000 99.685 SPEED COEG) 
s.c /44 -9.7 '8.7 -7.9 -6,8 -4.1 '1.1 .1,2 .3.2 .3.9 .4.8 .6.6 
4 , 0 744 -21.0 -16.9 '49.6 -11.6 '.6.7 -0.4 .9.3 .6.9 .8,6 .40.6 .43.9 *18.0 
2'Q 749 '22 . 0 -21.9 -19.0 '16.2 -13.4 .8.7 -2.2*2.3 .9.7 86.4 '..7 '12.9 '20.0 
3*0 799 '. 79.3 •241•8 '.23.5 -19.7 -15.7 409 '.4.6 '0.1 .2.9 '9,4 '.5.8 •8.9 '41.0 
4.0 7444 '. 32.0 -29.9 -22.9 -19,2 '13,2 -6.8 -0.9 •1.8 *3.7 *5.4 *7,4 *8,7 
5 . 0 744 '4U.J -36.9 -29.5 -25.2 -21.9 '.45.3 '8.4 1.7 ,0.9'3,7 *6.1 '13.9 '17.0 
6 . 0 794 '93.7 442.9 -31,7 -20,6 -29.8 •.8'Q I0.23.00'0'3.9'6.3*I0.9*21,0 
7'J /444 '. 95.7 '.92.9 '.30.7 -30.5 -27.3 21'I	 -12,6 .4.3 '0'0'2'0'''6'lu.9'34.0 
0 . 0 /44 '. 4 9. 0 -43.9 '36.7 -32.8 -30.2 -70.6	 -18.3-5.8 -0.9 '2.5 '5,7 '19'' '28,0 
9. 0 /94 '. 90,0 '.94.9 '.92.1 '39.9 -35.2 '.75.9	 '.46.3 -6.7 'I'! '2.2 '5.2 *15,9 *25,0 
40'O 794 '. 53.7 '.94,9 -57.4 .45,6 .39.0 -30.5	 '.18.0 7.l'l'O'I.8 .8 030.0 
11.0 /44 '62.0 '.6I. -52. -97.6 94.8 -42.6	 -20.1 -8.5 -0.8 '1.2 '7.1*14.9*19.0 
12'O 794 63.4J '.54.9 444.5 -99.4 '"49.5 -34.3	 -21.6 -9,8 -2.3 '1.6 '7.2 '19,' '25.0 13'l) 744 /3.3 -61.9 -S.i .46.2-41.6-34.1-21.7 '11.1 '4.6 -0.9 '3.3 ,6*9 '17.0 
I9'U 7444 03.J '.64.0 '"43.5 '.80.4 '.30.3 '31'?	 -21.2 '.12.0 -5,8 -1.5 '0.1 .3.9 '5.0 
lS'J 449 SI' '"45.9 -39.8
-37.0 .34.3 -28.6	 -19.1 -10,8 5'3I.90.3*2.9*4.0 
16 . 0 794 45.fl 40.934.932.029.9-24.5 '46.5 -8.8
-3	 7'0,6'0. 8 03.9 5'0 
I70 744 36,3 '34.9
-30.9 -27.7 -24.6 -20'l	 -13.9 '7.3 '2.9 0,0 '2.2 *9.9 
18'O 794 3o.0 '21,7 '.25.1 -21.7 -49.5 456	 -Ia ...................... 19.0 17 . 4) 79, '. 26.9 -21.9 '49.3 -17.7 '46' l'.I2l7.0_2.9_0.0*2.2*4.3*7.V*Il,0 
20 . 0 744 '. 23.0 20.2 16.5 -19.0 -V•7 -S.o '0., '0.7 *2.8 .7 .7., '11.0 
21 . 0 794 23.O 2I,9 -19.1 -19.0 47.9 -8.7 -9.1 '.9.6 *1.3 .2.5 .3.7 .4.9
.7.0 
22 . 0 749 '. 29.0 -49.9 '15.7 -13.3 '.11.6 .0,7 '"4.6 0.8 't'7 '3.I'9.7 88.9 '11*0 
23 . 0 444 -28.0 I''9 '.10.0 '.10.7 -13.9 -9.6 -5.2-0.8*1.9 *3,9 *5,7 .8.9 '16.0 
29'O /94 -2 9 .0 23,9'2J.I'l8.2' 15.3 '.44.5 '.6.3 -1.1 '2.4 83.8 '6.2 *9,44 
25'D 749 32.0 '.19.' -23.4 .49.6 -17.1 p3.7 -7.8 '.1.3 *3.6 '6,2 *6.7 '9.9 'II'S 
26*0 744 '. 30.0 '27.9'2S.0'22.0- 19.6 454 '8.9 -2.0*3.8*7.5*10.1*13.9*16.0 
27 . 0 744 '. 36.0 -32.4 '.29.3 -22.9 -20.0 46.4	 '.IO. I I.2'S.I *9.5 '12.5 '.8.6 * I9. 
28.0 137 -24.2 '20.' -21.4 -27.0 -15.0 -9.4 4,0 1-.' 148.0 15.5 15.9 15.9 
29.44 134 -30.2 '.27,7 -70.4 -21.7
-19.	 -40.8 9.8 j44.0 l5.fl 14.9 19.0 19.4 
37.0 1348 '34 .2 -34,6 -20.8 -25.1 -1*,8	 -11.0 17,' 07.0 18.7 19.9 19.8 28.4) 
31.0 1441 3't.2 -31.9 -29.4 .17,0 9.9 21.9 24.8 25.5 39.', .29.7 
32.0 191 -38.2 -35,4 -32.'. -29.0
-2?.' j4, 17.0 27.1 28.5 37.4 31.4 31.4 
34.0 140 '480.5 38,6 .30,8 -29.7 -24.7	 -12.5 10.4 29.0 34,0 35.5 35,5 35,9 
34.0 84. . 40.0 -37.6 .37.8 -32,7 '.25.8	 '14.' 11.4 24.0 29.. 37.4 444.5 444,7 
35.5 140 -40.8 -48.' -37,0 -35.7 -2'.	 -10.0 15.6 23.4 24., 35.'. 444,9 1848.9 
30.0 18i -40.1 -4'.,8 '.42.' '.30,1 -30.48	 -18.1 10.4 24.'4 26.. 30.9 46,4 94.8 
37.0 1481 -50.2 -50.'. 45,* '.44,7 '.33,8	 -14.7 15,4 25.4 30.6 445.5 447,8 49.0 
38.0 1441 -55,4 -54,6 -55. -50.0 '.35,4	 -14.' 17.4 25.7 35.n 37.5 43,44 42.5 
39.0 14? '.50.8 _544 .60,8 -49.6 '36.'	 -18.2 15,2 35.' 344,* 348,4* 447,1 440.4 
47.41 j44/ '"47,5 .54,6 ..5)4 -49.4 -39.7	 -20.' 19.7 35.fl 440.0 447.5 46.1 46.6 
41.0 142 744,0 -b1,4 _5*,4 -52.0 40,6	 -20.6 18.5 39.4 35.0 441.4 449,4 49,7 
42.0 140 64.0 57,8 -55,7 -40.8	 -19.4 18.9 347.4 30.1. 35.4 440.5 40.4 
43.0 139 -59.9 .57,4 .53,8 ..449•9 "4474	 -13.5 16.8 33.0 03., 447,*, '42,9 43,) 
'04.0 140 '"48.2 '.0'.' .50.8 '"40.0 '"41.5	 '.18,0 144.8 29.0 32.. 05.4 '47.0 40.' 
45.0 13'4 '76,1 -41,6 .55,8 -52.0 -445,0	 -14.7 12,5 29.1 35., 40.5 44.7 01.9 
'40.14 137 .74,2 -59,6 '.57,8 -58,9 "449,0	 -18, 147.0 26.' 32., 447,0 447,9 42.14 
'47.0 1340 '"49.3 '64,4 '.50.8 -57,5 "449,4	 -14,0 12,1 24.' 37,, 39,8 449,5 45,4 
'48.0 134, -54.5 -540,* .63.8 -54.2 -40,0	 -14,0 10.5 19.1 24.8 444,5 44,8 47.1 
49.0 1344 -71.5 -67,7 '.55,0 58,3 "4448,5	 -10.0 7,7 19,9 34.0 45.7 46.9 447,7 
5U.0 127 803 -74.7 -66.5 -59,7 -49,2 17.0 7.0 17.7 30.1 39.7 445,8 4444.0 
51.11 12? '87.4 .75,0 -55.' .57,8 -440,6	 '10.0 7.5 22.8 2'.o 37.9 38,4 39,1 
52.0 119 '91.0 .72,* '.54,0 -60.' .48,* -.7 10.4 21.9 39.4 32,3 34,8 34.1 
53.0 117 '91.0 '.59,8 .55,7 -66,2 -57.5	 -10.0 10.5 21.9 24.* Ot.9 31.5 33.6 
54.0 107 -90.7 -79,0 -71.' -53.4 -60,6	 -11.' 8,9 22.2 29.e 32.fl 34,4 36.1 
52.14 9* -74.5 '.72.8 -67.2 -50,7	 -10,9 11,0 26.5 28., 30.0 '40.0 445.) 
56.0 01 -79,5 - '70.' -70.5 -52.8	 -17.5 7.0 20.0 30., 42.9 43.9 '43.5 
57.0 67 '80.5 -74.5 -71.7 -57.5	 -20.5 5.8 10.7 35.* 34.4 34.7 35.9 
58,5 51 74.1 '.58,8 -57,4 -45,8	 -17.' 5.4 27.5 30., 39.4 37.8 40,0 
59,0 39 '.79,4 -63.0 -50.'	 '27.9 4,0 22.0 30., 37.8 31.0 30,3 
52.0 27 40,1 -66.9 -47.5	 -37.2 '4 4.8 17.1. 12.4 12.7 1.7 
61.0 1% '. 77.0 '50.6	 -27.5 -19,5 12.0 j7. 12.4 17.7 12,7 
52.0 4 6'.7 -50.7	 '41.2 -24.2 15.9 16.' 14.' 14.' 16,4 
53.0 2 '70 * 2 -71.0 '57, .50.8 '.50.' -50.9 -50.9 -51.9 
64.0 t -55.1 -65.0 
70.1470,9 0. wOod from 475* right (135'). 
llegotive 1. wOod fr.*. 471.0 left	 (315').
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RIGHT AND LEFT CROSS WIND COMPONENTS 45 DEGREE FLIGHT AZIMUTH
	 TABLE 5.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
I.ATITUDE LONGITUDE RANGE (mst.r.)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27km PATRICK	 AF8, 7 28' 4 N 80 36W JAN. I • 1956 to NOV. IT, 1986 RA11NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 to 27 km CAPE KENNEDY, 5 28' 29 N 8O 33 W NOV. 0, 1956 to DEC. 31, 1967 RAWINSOSIDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29' N 80' 33' W JAN. 1,1960 to DEC. 31.1867 
_____________ _________ FLORIDA 
PREPARED BY r TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM	 MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KkI) 088	 SPEED (DES) 0.135 .000	 2.280 8.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEO) SFC 8766	 "11.0 "10.0 '8.0 -6.9 "5.2 -2.7 '0.2 *2.9 04.0 '5.1 '6.) '7.8 '11.0 I'S 0766	 '32 . ,) "21.2 -15.0 '12.3 -9.5 '0O.I''4.2.7.2.0.o, 10.5 '16.0 '32.0 2'S 0766	 "31.0 '25.3 '10.0
-15.0 -11.7 .0.6 "1.0 '2.5 '0.5 '7.2 '0.1 '14.3 '35.0 3 . 0 8760	 "30.0 •30.6 "21.7 .10.) -15.7 -9.0 2.I'I.6 ,'4.5 *6.3'7.9
'12.5 '35.1) 4 • 5 8764	 " 97. 0 '30.0 '29.9 '21.2 '17.4
- S'u 8706	 59.0 '4O.6 -20.3 -25.4 -20.4 i3'3 "'4,3 '0.5 *3.9 '5.8 '7.5 '13.5 '26.0 6 , 0 8766	 ' 57. 0 -	 ...................... , 5•5*0.0*3.8*5.7*7,60I3,5.275 7'U 0166	 "Sl.O "'48.3 "39.6
-30.9 -25.9 •)t.6 -6.7 00,0 .3.7 *5_9'7,9
'13.7 '34.1) 0 . 0 8766	 -67.0 '51.0 "39,6 '34.5 -29.') oI.l '.0.1)
-0.1 .3.7*6.0*0,3 '15.8 '20.0 9 'o 8766.	 '67.0 "50.1 "94.4 -30.8 '33.3 2'4'09.3-0.I'3. 9 '6.0 ''. '17') '25.0 I0'O 071)6 90.Q "61.0 "90,6 -93.6 -36.9
-77.0	 "10.7 '0'3'4'5'7'S'l0.S'I0.5'32.o 
.11 . 0 8766 -76. 
0766
67.5 '54.3 -41.4 40'9 2'9 I2.S "O. 9''I'9'8.S'II.'4 '9.6' 34.0 I2'O 74'o '72.3 'S6. -99.5 "93.1 "31.7	 '19.9 0•0*4•700.0*12.5*z),o*39,u 13 . 0 8760	 00. '67.0 '52.0 '47,9 '41.0 "31.2	 '15.0 "1.5 "4•2'7.9'II.62o,9*qI_0 15'O 0745	 ' 7 I . 0 62.3 "47.4 -92.9 '30,3 ;0.6	
-15.5 15.0 0764 "60,6
-51.6 '92.0 -37.7 -33.9 -jS.7	
-13.9 '1.0 .3.3 *5.6 .0.5
'17.3 '31.0 16 . 0 8766 "53.0 
0766	 '52 . 0
"92.8 "36.8 -32.5 -20.7 '11.6	 -10.3 "0.1 03.6 *5.9 '6.9 'II'S '19.o 17'l 
10 . 0 8766	 SI.0
"31.7
-30.7 -27.9 '23.5 '7.6 7. O'I.9 •9.6'6.2' 1.6 '11.3 '2S. 
I91) 6764	 "3 9. 0 '29.5
29.q
-21.6 '10.6
-I 3.U'9.) *3. 00•2'7.7*O.9*I2,5*I9,0 - 
"25.7 "19.2 I6.5 "13.6 -0.9	
. 'I . 20'4•V *709.0 0 I0_3 o I2,8* I 20.0 8760	 '30.0 22.O '15.7
-13.0 '10.2 '6.0-0.2.6.5 •9.ô'II.2.12,5 '15.2 '20.0 21 . 0 6761, "23,2 "19'S "13.9
-II.) '0.7 .9.7 '0.7 '7'9'Il'S'13.I*I..7'I7.5'25,o 22 . 0 0766	 '30 . 2 I96I3,2I0.7'8.3
"'I. I*I•44*O•9*I27*I9.3*I6,o.I9,7.29,0 23 . 0 6766	 -28.0 18•913•3_lo.6'8.3_9_20I.9 '9•7*I3•2'I5.0mI6_o20.0350 29'O 0766	 "2 9 ',) "20.9 '15.9 -11.6 '.9.)
-4'5'2.2 'I0'S'I3.9 'IS.6 *17.0
.20.7 031.0 25.0 0768	 "32.0 "23.0 '.16.2 I3.7 -10,5 '5'') '7,0 '10.0 *4.6 '16.3 018.1 '2)5 '3,0 26 . 0 0766	 '32.0 '25.6 "10.3	 -15.3 12.'I -6.9 '1.8 'I40'l5•2*I7.l*I9.072.7•3o,o 27'O 8766	 "30.0 '744.'4I9.j_),1, "13,7 
28.0 0109	 '25.2 -29.0
-20,7	 -15.5 -17.7 -9,7 1.5 1.9 15.', 19.r 20.7 21.0 052 29.0 0220	 '35.5 '.30.7 -20.7	 '-lR.0 .14,7 '.0_S 1,7 11,1 jl.0 20., 2?.' 25.1 27.7 30,0 1244,	 '.33,3 -37,7 -29.'	 .27.0 -07.7 -10,' .' 18.' 15.41 21.n 20.0 27.9 31.9 32.0 1262	 "33.2
-25.6	 -27.3 -19.9 -12.0 7.7 15.0 20.0 22,,, 746,5 3)9,0 35,1 32.0 1276	 '39,3
-35,7 -29.8	
-29." -27.9 -10.0 7.5 15,' 014.7 25.0 29.' 3',l '40,3 33.0 7099	 160.5 .39.2
-31,fl	
-27.fl -23.5 '.15.2 0.5 15.0 21.1 20., 29.5 35.1 35.1 316,5 0314.	 -40,0 '3t.#	
-29.9 04,,4 -19,0	 "0.6 14.7 21.0 25.9 244,5 41., 6)6.7 30.0 0330	 -41,9 ..47,3 -35.0 -37.0
-29.0
-19,7	 "8' 15.1 21.8 29,o 29.7 40.1 548.40 36.0 0333	 '+ 9 .1 • -37.6 -30.1 -20.0 "20.5	 -0.0 17.9 23.' 24..' 30.9 52.1 54.6 37.6 1339	 '5 40.2 -50.1 -40.0 30,6
-39.0 01.fl	 .0.5 1'.' 2').' 27.. 30,7 52. 55_S 30.0 13 444,	 '65.0 -55.2 -40.9 -35,7 '.37,4 '.21,8	 .0.5 10.7 25.9 29.6 36.9 57,5 65.0 30,0 1355	 '60.8 -60.1 .43.5 .34,7 '.37,7 '.27.0 0.0 00.* 57.1 30,, 33.o 57,7 69,3 
'00.0 1357	 "57.5
-56,2 -44,9 -30.' -31.0 '27.' 9.7 00,7 27.' 31.s 36.9 57,7 15,4 
'41,0 .0357	 "25,0 .63.1 -47.5 '39.5 -34.1
-25,4. fl.8 21.0 28.7 33.. 35,6 '59.2 75.8 4.0 
43.0..
1349	 '60.8
_05_' -40.' -35.3 '20.7 0.0 2.9 79,9 32, 35,9 59. 73.1 1330. _,59.5_..
-57.2 -44_S -41.S
-34.9	 - ,24.L...._. 1.7 29.0 31.5 344,1, 30,5 59.7 04,2 40.0 8322	 '68.2 -51.4 _4,7,
-41.5 -35.2







-23.' ',5 29.9 39,' 4'. 97.7 '44.1 70.2 60,3	
- -66.3 -56.7
-49.' -40.5 "25.0 2.9 35.5 39,9 44., 48.0 55.1 70.1 60.1 1234	 "59 .2 -640.1 -57.0 -57,0
-41.0 '25.' ',7 3.9 45.5 05.9 469.4 57.3 61.0 
.99.0 1210	 '71.5	
.......... -59.fl
-51.3. -42.4 -25,.5....	 . 1,3 32,7 41.5 45.n 52.9 54.8 57.2 50.0 5179	 "09.3 '74.0 -60.0
-57.0 -43.4
-29,0 0.0 31.9 40.7 45.,i 50.7 55.7 50.7 
.5i.I 
52.0
1136. . -09. 46 
5071
-75.7
-62.7 -53.7. -43.4 -29.5.. 2.8 32,3 43.7. 47. 51.0 45.9 59.7 
53,0
91.2 -77.9 '60.5 -50.1 -49.4 '37,5 0.7 38,0 45,3 49, 57,4. 59.0 58,7 
54.0
IQ1i_ .'91..1	
. -79.6 -63.4 -55.' 45,9.__37_l9_•
-9.5 370 43,3 449,9 5)4,5 59,4 11.1 9244	 047 -50.7
-57,9 .55.0 -49.5
-37_S	 -1.5 33,9 41.9 47,, 53,' 53,7 97,1 50.0
_.,55,9.
..49.40. ...o30.,L..........,2.1. .30.2. 03.4 47., 53.9 63.9 01.5 56.0 743	 .79,5
-79.0 -65,4. -50,9









. -65,8 -57,0 -49,7 -34,7	




-35,2	 -1,2 37,3 444,7 51.9 55.7 60.5 61_S 






"39.3	 '.1,1 33,4 47.0 54,0 61.1 51.5 63.9 





200..&......._.,0,4.. 37.1 51.9 61.6 53.7 56.1 66,5 
63.0.... 7k..
.._ -77.1




.71.'-....50,4.__..__fl,8 141_5 52.7 54.' 60.0 60,0 60,9 
65,0- . 34..	 r51......
.
-65.5 -444,0	 -S.c 30.7 50.4 51., 57.5 57.0 57.4 
66.0 29	 "67.0
.	 . .09.0..
..31,	 ------ 7.0 37ç 59,7 50.0 60.7 61.1 61.2 
-55.9 "34,5 40,9 20.0 48,4 60., 4.0,4 511.8 60,9 
68.0 25 . 107 , 5 P09111ve 19 woflO Oros th, right (135')
-92.5
3.489 52.0 . 5l4, 54.5 440.0 50.9 
60.0 24....._8.o.9200001ve 0, wi*d from rho 1020	 (315').
.50,0
-1.2 27.0 06,7, 47., 47.5 '47. 47. 
70.0 25 -117.5
-89.7
34,,8..__..4,fl. 29.0 07.7 49.9 on., 40_n 40.0 
-45.0 -0.11 29.0 35.5 3Q. 39.9 35.5 30.5
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 6.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPtETED 0 to 27 km PATRICK	 AFB, 7 58' 4 N 80' 36' * JAN. I • 1956 10 NOV. I?, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28' 29 N 80' 33' W NO16 10, 1956 to DEC. 31, 1967 
RAWINS090E FLORIDA 
ROCKETSONLIE 28 5., op CAPE KENNEDY, 5 28 29' N 80' 33 W JAN. I, 1960 to DEC. 31. 1967 
FLORIDA 
PREPARED BY	 TERRESThIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KM) RBS SPEED	 (DES) 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEGI 
5FC '7'44 -44.44 -9.9 6.0 -9.5 -4.2 -2.2 3	 ............... ./ +4.9 +9.0 
1.0 944 14.41 -40.9 .25.0 
2.0 744 .42.14 -44.9 -0.1 -'..M -3.6 3.4 '5.4 *44.9 +49.3 *23,4 .26.0 fl9.9 .39.0 
3.0 999 -7.0 -3.4 -1.5 U.? •2.4 +8.4 +46.9 •49 .4 +27.4 '34.4 +33.9 +37.0 
4.0 748 _6.fl _5.9 -3.2 -4.2 '0.6 'II ........................... '45.0 
5.0 794 -1.44 -4.9 -2.4 -fl. 6 + 4 .4+4 4'4 4. * + 45,3 . 34.9 + 3S,4 . '42.3 ..44,9 •50.0 
44.0 749 3.14 2.9 .4.4 *44.4 *3.6*'4.u*43.7*30.2+37,9+444.6+9 4. +53.9 .65.0 
7.0 /99 -46.0 -5,9 -0.1 4. 9.5.l.I4.4.z4.9 +jS,3 'to. 4'M 9 .1'S4.2 , 0.9 *60.0 
8.0 fl4 -444.44 to.9 4}.9 +7.4 +5.7 +43.5	 *45.3 +39,6 '90. '4 '56.0 *59.4 +69.9 +72.0 
9.0 /94 44.I1 -6.9 to.4 +41	 9*S .9 *IS . 0 + 4 14. **91.S*49.9*ÔI.0 0 63.4+72,90 77.0 
40.0 744 -43.0 47.9 -2.8 .4.3 *6.0 +14.1	 *34.0 489.2*49.7 +69.6 +72.4 +80.? '82.0 
11.11 7444' 4o.4 _4.9 4.5 'I. '4 */.5'4J.9'35.4+53.0444 0+70.0*75.5*05.9+404.0 
12.0 748 -42.9 -5.9 +44.2 .3.44 .9.3 '24.9	 +3/.4 +49.4 •+q,o *70.3 +74.7 +83.9 +86.0 
43.0 /,49 to..] -2.9+'I.8.U.3,I'4.2+24.4*34./+53.0+63.3*47.5*/3.5+04.9 *89.0 
19.0 798 ''4 . j +0. 41	 .444.9 *19.3 +23.7	 +34.1 +49.0*59.0 +69.2 +60.5 9.9 .69.0 
45.0 /13 *4.4 +3. U'tl.9.44.'4444.l*20.9'34./.9J.9'43.4056.6.05.4,74.9 *78.0 
46.44 /08 +4.0 '2.0 *6.9 +3.'4 '42.0 *444.3*44.9 *37.5 ''45.0 +446.2.54.5 *59.9 *60,4 
47.0 7'49 +0.0 +14.0 +3.4 .6.0*! 7'13.324.'t'j0.038.2+9I.9+9'4.5'51,9*51.0 
48.0 744 _9.44 _44.0 '41.9 '(4.0 *9.6*45.0*43.7 *30.9 +35.5 '38.6 '90.9 .95.3 
19.0 744 to.'] _5.9 to.) -4.0 *41.9 '4.4*I0.U'46.9*444.5*30.5'39.4+99.9 *99.0 
20.4 784 -0.44 to.9 5.3 'l.2 to.5+4.,'+.4+42.8+19.4+22.9+25.O*35.9.39.0 
24.0 748 -45.4 -42.9 '8.7 -7.0 to.! -0.7 *4.0 *40.2+46.9 *00.6 '22.9 +27.9 .39.0 
22.0 741 24.IJ '444.9 -11.5 to.Il to.0 *4,9 +3.1 *9.7 *45.5 '74.0 *26.4 *36,9 +92.0 
23.0 794 _49. 4 4 tol.9 13.5 .4*4.6 -2.3 2.0'2.'9.'4'I5.9•Z2.U'25./.3o.9.3/.0 
29.0 499 3.,J -244.9 "40.7 _12. 2-0.9to.4.a.4'410,I*17.2*22.3+45.9.39.9 .94.0 
25.0 744 -40.0 -47.9 44.2 -44	 59.443.4.4.i'12.'*+I4I./*23.2*40,3+39.9.37.i 
26.0 744 -95.0 -744	 o-ls.,-4;n.o-9.? 4.5 +5.4 +45,9*22,/+38.6.33.3,95.9.99.5 
21.0 794 . 24.0 -22.9 -48.7 -4a.Z to]. ?to.9*4.'1 0 18.4+44.9*3I.4.3/./.4 .4.9 ,96.2 
20.0 105 -16.5 35,0 -i6. .10.' -2. 9,11 19.0 -	 26.6 28, 30.fl 35.7, 33.7 
20.5 107 28.0 19.0 -19.4 .19.0 -13,7 0, 21.5 26.0 20., 30.0 36.1 34•14 
30.0 109 2°.R _39.0 -19. _15.4 .00 1*.? 27. 31.3 344.0 35,0 44fl•fl 449.' 
30.0 109 2 0 .O 44,0 -20.5 -14.9 -46.7 50,0 20.0 344.9 311., 30.6 30.0 30.0 
32.0 113 -344.8 20.0 *29.5 -21.9 -5.fl 16.3 39.9 39.3 67.7 440.0 449.5 449.4 
33.0 005 -48.5 •40.0 -30.' -27.9 _344 19,9 39.0. 35.' l49•4 447.0 07.4 97.9 314•5 117 -47.1 *44.0 44.1 -29.1 4,7 20.0 37.4 30,0 1444,* 449.44 440.8 40.5 
3.0 119, -55.2	 - -40.9 -45.4 -60.1 -6.' 20.6 3'.O 39.9 445. 449* 59.3 51.5 
36.0 116 -59.7 -57.9 -49.4 -47.1 -0.3 2'.fl 38.0 39.1 50., 50.0 52.0 52.? 
37.0 114 -60.0 59,0 -50.0 -47.3 -'•6 2'.' 3'.' 40.9 5I.n 5.5 53.' 3.9 
30.0 115 -46.7 54,0 _54. -46.' '0,0 23.' 33.0 449.' 449. 52.6 58.fl 13.I 
39.0 117 -69.0 55,0 -54.' -51.1 -7.5 241.2 36.0 44.1 46., 57.9 55.5 3.S 
48.0 019 '63.3 -570 -56.4 -32.7 4.0 244.44 36.9 46.8 l4O. 53.5 54.fl 54.1 
41.0 113 -64.2 •57,0 -544.7 -51.1	 . -5.0 28.5 39.1 57.9 50.* 56.9 96.7, 56.7 
40.0 114 -61.1 55,* -54.0 -26.3 -3,0 2i.' 30.n 49.7 56.* 59.0 58.4 59.e 
43.0 115 -70.9 -59,0 _40.0 -26.3 -4.7 20.5 30,3 53.0 52.0 67.0 64.' 60.9 
444•5 lit "74.4 -55.0 -50.4 -26.3 4.' 29.5 30,5 53.4* 65.44 59.5 713.7 70.3 
40.0 111 75,5 55,0 -52.5 -26.0 -1 •6 24.9 41.4 52.5 69.9 64.0 73.4 73.7 
40.5 .1140 '13.5 . -50,0 -51.5 -23.5 -0.9 24.0 41.6 59.9 5l.* 54,0 75.0 75,; 
47.5 106 -70.0 -53.' -47.6 -21.9 -0.4 27.3 45•0 50.7 50.s 741.0 74.9 76.6 
40.0 104 '66.4 -02,0 -44.6 -20.4 l.5 00.5 40.0 56.0 67.44 71.9 74.0 76..4 
40.0 100
-S c .0 -56.9 -52.' -20 .fl -1.1 30.9 441.4* 59.fl 50.' 744.fl 76.0 77.0 
58.0 1041 -62.3 -67.9 -32.' -21.0 3.8 3174 50.6 5fl.0 7fl. 74.9 79.5 79.4 
50.3 05 -61.5 -0°.° -20.' 0.1 33.3 55.1 53.3 70.0 76.n 7*,.q 74.; 
52.0 84 -56.0 -27.0 -20.6 2.0 33,7 50.0 69.9 7(1.9 77,1 77.9 77.9 
53.0 93 '32.1 -33,0 -10.9 5.6 36.5 54,0 64.0 78., 77.n 79.1 79.2 
54.0 77
-26.1 -22.4 -14.4 4.9 41.n 50.7 59.0 77.0 79.0 90.1 90.3 
55.0 64 '20.7 11.0 .10.0 '.0 35fl 60.6 72.0 93.0 86.9 46.9 06.6 
56.0 57 -14.9 -13.7 . ".1 12.0 44.6 60.0 77.2 79., 91.9 01.5 91.7 
57.0 47, -10.9 -11.' '7.? 1'.' 45.0 79.7 04.7 96.9 0013.0 003.6 003.2 
50.0 ,.26 '10.0........................... -5.7	 _..._9..t, - 49.0 79.44 100.7 132.5 032.0 103.0 133.2 
59.0 19 0.7 011 41.fl 70.0 009.0 tOO., 110.0 010.1 010.2 
640.5 10 0.3 10.5 36.0 61.44 79.5 70., 70.9 71.9 71.0 
61.0 7 9.7 . 13.1 40.6 5n0 41.6 41.0 61.0 41.9 61.9 
62.0 7, 20.4 . 55.0 66.0 65.4 65.o 54.5 55.5 53.4 
63.0 5 20.7 593 00.1 90.0 00.0 90.0 60.0 01.0 544,40 4. 19.5 4'.? 63.5 69.0 54,0 944,7 54.1 644.3 
65.0 .3 24.0 40.5 50.7 62.0 5'., 52.' 6.9 62.13 
56.0. 3 12.6	 - . - 47.6 59.7 50.' 60.0 60.8 50.44 60.4 
67.0 3 2.0 30.5 59,44 56.4 59.' 49.7 59.7 59.7 
60.0 4 23.7	 - - '- Poottive is ,,ind iron the tail	 (240') 4.9 000.4 093.0 153., 104.0 004.9 004.0 
69.0 4 jO.4 Negotioa 1* wind from the 14/ed	 (60') 441.0 000.6 009.' 109. 000.0 000.4 020.4 
72,8	 ........ j4.7--.--
--- 36.9 904.0 014.7 104.0 004.9 014.0 014.9
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 6.2 
/ FEBRUARY DATA SOURCE 
ELEVATION LOCATION 
TYPE OF DATA ELEATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.r.) - 
EASTERN TEST RANGE 
SERIAL COMPLETED 01027 ko PATRICK	 AFB, 7 28' 4' N 80 56' W JAN. 1,1956 tO NOV.17, 956 (CAPE KENNEDY, FLORIDA) RAI1NSONDE FLORIDA 
SERIAL COMPLETED 0). 274*o CAPE KENNEDY, 5 2829' N 80° 53 W NOV. IA, 1956 to DEC. 31, 1967 
RA8INSORDE FLORIDA 
ROCKETSONDE 28	 o op CAPE KENNEDY, S 28' 29' N 80° 55 W JAN. I, GI60 to DEC. SI, 1967 
FLORIDA_________ _____________________________ __________________________________ ________	 ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, 	 ALABAMA 
CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR ALT. 
(KU)
NUM	 MIN	 DIR 
RBS	 SPEED	 (DEG)	 0.139	 1.000 2.280	 5.000 15.900 50.000 84.100 95.000 97.720 99.000 99.885 SPEED (OEO) 
SIC 6/0	 -1.0 -6.0 -5.6	 -'7.3 2.'4 .0,9 .2,2 05.1 05,9.7,5 •I0.0'II.O 
1.0 670	 -17.0 I0.0_9.l._?.I2_I*3.00l0,05 8.9027*26,2*2i0 
2.7) 7,7*7	 '. 72. 71 - 0.0 - 5	 5_2.8 .0*0. •I'4,o •25. S*29,S*26.6'3I.0'32.0 
3.0 670	 -*.o 9.6 -2.................................... 30.0 
5.0 070	 -6.0 -1.9 .1.0	 -U.0 05,77 *)I.6*,8 '30,0 033.6 *37. 3,0 .777.0 
5.0 jIO	 -0.0 'I. ............. 7 'II'. l*26.9 .8'39,0 1 . '7 *57,0 .58,0 
6.0 610	 -.0 I. ............................................
63.0 
7.0 O7*'	 -0.71 I	 I.0.3*3.39.903' ........................... 71.0 
8.0 a7	 -10.11 -71.8 *0. I	 •'7.2 •I).7 *26.7 *51.9 *52.7 866.1 °65.2 *61.0 *82.0 
9.0 6/8	 13.0 .5,0 .,.2 .9.9 *72.7 *3U.l 6.8 '60 867.1*73.0 *81.0 0D2.D 
10.0 676	 -12.9 '7.2 -I. 2.5.3,I9.I*39,285I.7*65.7068,7873I*090*900 
11.0 61)7	 - 17.0 9.^ *1.2 *5 *18,4 *36,2 *56.3 067, *75.5 *82.2 094.8 .93.0 
12.0 6/,	 -12.0 '.3.0 *3.2 09.0 *18 030.7 *57,6 '70,7 *78.0 *85.2 095,5 076.0 
3.77 670	 -9.0 89.2 *0.1 .12.9 *20.5 *38.1 *66.1 *69.7*77.2 '0.1.0 092,0 '93.0 
15.0 6*l	 -9.7) '3.8 _9.0*l5,0*20.3*35,0*5I,160,8*67,5*75608107*t20 
15.0 7*	 9.0 09.7 ,.3.12.7*18.2831,2*99.5*53,5057,6*62.2*660*67_0 
16.71 6/*	 -9.0 *7.1 .A.0*II.0*I5.7*26.2038,b055,8*59,5*511*6200630 
17,0 678	 - 17.0 *1,2 _).6 .7.2*I2.2*2I.I*3I.3*3t.6*92,3*99305t,0 *59,0 
18.0 7O	 - 12.0 - 2.6 -7. l,2,8*7,60IM,5*29.5*30.9036.l09060965*970 
19.0 678	 -11.0 -3.1 '.77.8 .0.0 02.9 *8,9 *17.0 *26.0 029.2 *31.0 095.0 *'75,0 
20,0 610	 - 72.0 - 9.0 S.i9.0_0.6,4.1*I2.5*l8.8*228*26.I*9008'0 
21.0 6/0	 - 10.71 - 11.6 _,,0 6.3 -2,77 02.0 .8,3 *15.2 *17.1*22.1 *29.0 030.0 
22.0 6/4	 '.21.0 '.13.0 _lI.3_8.93.9,6.0*6.7*Il.6*I95*6*390*350 
23.0 78	 -76.0 -19.2 _42.39.O'7.I*0.2*6.III,5019,5017.0*21.5*220 
21,0 6/0	 -01.0 -77.2 _j3.5 9.7'7.5*0.d*6.0*Il.Z*I330l52*l66*I10 
25.0 676	 '.27.0 '.10.1 -II.? .10.9 ç•9 ..9 *7.6 '11.6 '19.5 *16.1 022.0 .23.0 
26.0 6/0	 -3.7.0 _)7.7 -75,9 )I.0_5.7*I.0*8,30l3,3*I606302558060 
27.0 6/0	 '. 73.0 -19.2 -15.6 '.11.0 '5,3 .2.7 *9.9 075,3 *17.8 023.4 827.0 '28,0 
28.0 02	 -10.9 .17.1 -9,9 .7.' 4.5 16,7 09.5 28., 26.4 25.7 25.7 
29.0 52	 1'.9 11,1 .-10.7 0,0 6.0 14.7 29.7 25.1 24.1 20.7 26.5 
372.0 8,	 -19.8 .02.6 -10.0 I. 01.1 18.1 ))6.fl 27., 27.7 55,, 25.9 
31.0 8)	 1'.O -0.0 3,8 13.' 58.0 25.5 37., 3-.l 37.7 30,5 
30.0 RI	 -15.9 .18.2 -5,6 5.5 10.5 07.8 30.9 33.6 84.7
744.9 41,0 
33.0 89	 -1'.g .17.0 7.0 2.3 20.5 28.9 35.5 37.* 8)8.0 85.9 43.5 
35.0 So	 -07.6 .10.8 -7.7 1.7	 - 18.8 29.4 36.' 37,0 742,0
747,3 742,5 
3,.0 100	 -14.5 -17.7 -0,7 .4.7 I .n 17.5 28.7 37.3 39.8 61.5 747.0 5.9.1 
3,.D 10,	 -21.2 -10.0 -9.5 -7.9 .0 17,7 25.6 57.9 59,o 743,9 50.5 874,6 
37.0 105	 29.5 .15,0 -11.9 R.9 3.7 19.3 37,' 50.0 61.. lt)),fl 50,6 50.1 
58.0 107	 '.29,2 -17.4 -11.6 '	 5.3 19.7 37.5 39.0 67 740.0 50,0 50.7 
39.0 10)8	 -24,2 .20,0 -14.5 -17,6 7,7 21.1 31.8 37.' 85,0 44.7 57,7 59,9 
40.0 10,	 .31.9 _23.* -20.5 -11.5 7.)	 - 39.7 3..), 49.3 66.0 59.0 64.5 66.5 
'41.0 117	 -38.2 27,8 -17.5	 -0,7 7. 25.9 36,0 45.8 68.5 53,0 75.1 71.5 
'42.0 1074	 -35.5 25.0 -19.'	 6.5 19.' 26.' 34.6 749.6 65.. 60,0 78.4 74.7 
43.0 199	 '33.9 -25.9 -15.5	 -5.5 0.7 25.' 37.8 51.9 65.' 70.0 73,4 75.7 
55.0 10*.	 -35.9 -23.0 -17.4	 -8.7 0.9 24.5 48.1 55.8 77,0 73.0 75.0
15.8 
65,0 106	 747.5 55,0 .5.4	 -7.7 jS,# 20.5 44.8 59.7 15.6 75,0 75.5 15.5 
45.0 102	 '.37.6 .20.0 -8.7	 1_t. 16.0	 .....30.0 50.7 55.0 13., 76.7 77.0 17.7 
81.0 107	 -31.3 -16.7 7.6 10.' 37,0 51.9 66.4 73.' 76.0 70.0 19.2 
46,0 95	 '.30.8 II.'	 3.3 1*. 38,0 55.5 66.7 78.0 75.0 76.4 16,6 
'69.0 95	 -31.0 1.'	 8,4 20.7 35,7 5.4 66.7 7..' 76.7 77.7
77,3 
50.0 97	 .39.3 8.0	 5.7 21.' 35,3 57,8 65.5 73.0 76.1 77.5
71.5 
51.0 85	 -39.6 -3.'	 6.7 23.0 35,0 50,0 69.0 73.0 75,0 74.0 15.5 
52.0 88	 -30.9 .3,4	 7.0 23.-- 37.7.. 50.5 72,7 75.0 77,0 17.7 77,3 
53.0 74	 '.33,2 -P.S	 10.7 2g.' 35.0 54.9 70.0 73.. 70.0 17.8 76.8 
55.0 6',	 -33.1 -10.5	 13.3. 28,1 63.9 .53.5 70,0 77.. 63.8 88.0 85.0 
50.0 62	 25.9 16.'	 17.0 2°.' 47.0 57.2 76.0 90.7, 89.6 90.0
90.7 
50.0 50	 .15.7 20.0	 20.4 27.0.._ 50.0. . 64.5 81.5 91.8 100.7 701.7 101.3 
57,0 745	 '.2 9 .5 1)).	 2..' 31.4 46,4 50.0 77,0 102.0 920.5 120.0 721.0 
58.0 39	 -19.7 , ,	 11.0.... 38..2.__..59.9... 54.9 - 70.7 95., 99,0 700.2. .700,..9 
59.0 27	 10.2 28.5 '37,7 58,3 77,7 75.9 97.5 97,0 95.0 90,1 
60.0 20	 6.5 5.0 62.2 51.0 77,5 85.7 90.0 90.9 90.9 91.0 
61.0 19	 -'.5 35.7 65.5 B9.3 02.5 9'.0 93. 93.0 90.0 




















55.0 60.5 5.5,0. 63,0 53.1 53.o 53.' 43.3
68.5 
53.5 56.0 7	 53,5 109.5 67.0 1	 108.5 
90.7 P,*itIvO 1, wthd fro* 000 toIl	 (240') -------714.5- . 124. 7 727.7 127.0 727.9 12.7.5 721.3 68.0 Nlgotov, 6* .1,8 from CI, hood (60') 56.5 702.4 103.0 009.fl 703.1 103.7 709.7 69.0 3
--- --
-	 ---76.5-----99.8 -.. 93.1 99., 93,8 93,8 ._93.8 70.8 -i---	 4.9.5- .
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 6.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meter,)
EASTERN TEST RANGE SERIAL COMPLETED 0 tO 27 k. PATRICK AFR, 7 28' 14' N 80' 36 W JAN. I, 1956 to NOV. IT, 1958 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ole 27 Sn, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV 8, 1956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 So, ,p CAPE KENNEDY, 5 28'29'N 80' 33' 19 JAN. I, 1960 to DEC. 31,1967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) 08$ SPEED	 (DEG) 0.135 1.000	 2.280	 5.000 19.900	 50.000 84.100 95.000 97.720 99.000 99865
MAX	 DIR 
SPEED (DEe) 
5CC i'll . 1*..) -,l.9 -0.1 5." '*.6 2.*, .U.0 *2,9 *9.5 06.! *6.5 *9.9 .11.0 1.11 74* .11.7 -i',.9 13.2
-9. l.7.'i*2.5*2.3*8.d*I3.9*4S.9,l9.7.7q9,5, 
2.0 /41-3.0 .11.9 -3.! .6.11 -2.9 
3.0 7*4 IO.fl .0,3
-2.1 I.	 I ').S''./'Ió.l'42,/.25,3,fl,2 *90.7 ''49.0 
'I.fl 711 . 10.1 .41.1 .'l.S '*Z.U)1.M*1.2*Il.0+j9.9+26,5*30,7*35.5,9a,v,5g, 
6.0 7*1 . 43.4 .47.1 S.5
-3.4 *1. 1'3.4*14.4 *27.2*31.2*36.5* 93.2 *98.9 .63,0 6.11 79*-/I.,) .47.9 3.5 .9. 2*3 . 2'9.Z'I0.l*2d,6*37.U,39,d '94.5 *53.9 *67.0 7.11 7'4'I .23..) -24.9 -".0 0. 0.0 79', -24.4
-27.1 -4.3*17.1 *0.3*)2.9*2'I.4*36,6*q4.9*59,6,59.',,7,9
.79.0 9.0 744 21.41
-21.9 -3., *2.0 *9.1*11.4 '20.0 '50.3 '113.6 '60.0 'Sd.! *80.0 *63.0 10.11 7*441.1 fl.9 ',.7 *).3*6.7fl!.3 '31.l'95.9*97. /'67.2*!5.2*80.9*85.0 
11.1) 713 . 10.7 .24. 0 '3.5 *2.9*9.7 *49.9*33.2 *97,9 '64.6 *68,0 '79.5 *929 '1011 42..) 741 -22.3 -*9.9 -0.! '1,6 '*1.0*24.9 *36.3*52.d *63. S.7I.0089,.7m97,9m 405.0 
43.11 7*4 .43,13 .44.7 *2.4 *11.3 *15.3*21.41 *31.0 *54,3 '59.7 *68.0 +70.5 *89,9 *99.0 
9.0 714 _j.0 .1.? *44. II	 *7*.', **6.I*27.I*33.I *96.6 *55 .5*60.5*67.7*75,9,78,0 
6.0 7*'. *,.fl '1.9 *3.4*9.3 *73.3 *20.o'29.l *39.0 *98,43 .55,0 *60.5 +679 *72.0 6.0 741 '3.0
*65.0 27..,) /4, 4,3
-''''iI.2-.2./.3'I'.4-23,7.20,5 *39,9 *34.2 '91.1 *60.9 *52.0 
*8.0 711 .3.47 1i.1* *4.', *3.5 '/.4')1.*'2l.9'24.0'32,2*33,9*39,o *93.0 
9.0 7"' .113.0 -0. 
20.11 !11 -*7.0 -43.9 '7.11 .5.11 .7.9 '.1.., .3. 9 *10.2 '16.J'2U.0'22./+JI.9 *36.0 21.1* /1* -*0.0 -IS.'! 12.I -9.1 -1.41
'.7. !'i.'l'!,)'I),','13,6.l6,2,22,9,25,0 
22.)) 744 .29.4) .79.'? -42.2 9.+ -1.5 '.1 .9'0.I'5.U'9.s *22.5 +45,5. *23,9 *99.0 
23.7) 74* -40.0 -/3.9 .46.2
-42., -0.9 5..I -0.3 *3.9 *7.0 *40.2 '49.8 '24.9 *33.6 
24.)) 743 -1.1.11 47.9 I9,4 '75.17 '4*4.3 '3.5 -41.6 *9.3 *8.1 *42.0 *12.7 'IS.? *45.0 
26.0 714
_2*.))
-24.9 22.7 *6.tI -l0.'9',.3-IJ.1.9,'/ +9.9 *44,7 *46,7 *19.9 *29.0 
26.0 791 .32.0 -311.1 /3.I
-*6.0 -40.9-5.3-0.2
'6.l 4I.5'I5.2*l0,7*,,9 *28.0 27.11 799 -11.0 -37.9 24.S 'II.', -72.7 'ii,! 0.13 6.8'II.6'I7.6'2,o.2 030.9 *30.6 28.0 So -11.4 -9,5 -5,5
-1.5 6.8 11.1 15.9 1?.n 24.9 28.0 24.4 29.0 97 '99,3 -5,8
-6.9 7.4 11.5 10.6 14.4 19.4, 25.9 25.9 26.9 30.0 97
-14.5 .11.6 '3.7 2.9 4,9 17,9 20.1 29., 29.n 25.7 29.9 31.8 
32.0
So 14.5 -5,8 _4,l '.5 19.7 20.7 21.7 24.0 29.0 57.2 27.4 
101
-2 9 .4 .9•44
-6.7 '5.9 2,4 9.9 22.7 25.5 28.7 31.7 37.3 3..3 33.0 10; 22.4
-1',7 -7,9 .5,9 3,, 0,8 24.; 29.; 32,. 34,9 34.7 34,8 34.0 1049 2'.l -11.7 -5,8 .4,9 7.9 8,5 26,9 39.9 32,, 34,7 37,2 37,8 3s.0 109
-1 9 .3 11.0 _5,c
-2.3 3,0 8.0 29.0. 29.9 30., 32.9 34.4 36,9 36.0 109
-1,4
-19.9 -4,4 1,4 ,8 29.7 24.4 29.. 30.0 39.0 31,9 37,0 119 '20,1 -17,0 .9,1* 1,6 2.74 8,0 20.4 27.9 25.4 32,8 34.7 349.9 38,0 119 -21.5
-19,9 -F.? -4.4 49.2 19.9 21.7 27.' 29.n 34.' 35,7 36,9 39.0 lb '24.8 -9,' .9,8
_4.I 3,4 11.6 29.7 27.4 35., 35,0 441,8 41.1 40,8 11,. '39,7 -7.0
-5., 4. 3,' 14.0 21.8 33.6 35.8 35.5 47.6 42.7 40.0 11..
-39.7 -10.0
-9.8 -5,4 3.9 15,4 21.8 32.1 37., *42,, 43.8 45,9 42.8 114 .39.5 '19,9
-F. .4.3 4.4 14.9 25.' 37.7 37.' 44.9 45.9 45.3 43.0 111. '37,0 -10.9 -7.9 0.1 7,0	 . 16.9 26.4 36.7 63.6 44.8 50.9 50,3 44,0 114 2'.9 .9,0 .7.4 0.4 9,9 1',' 29.5 35.4 447., 411,' 59,3 59,9 42.8 lii '2 4 .5 .7,0 -6.11
-2.'	 . 9,0 19.0 25.8 4.5 67., 407., 59.7 58.9 46.8 118
-17.6 .9,0 .5,9 0,5 II.' 20,7 39.5 41.5 65.. 50.8 51,6 51.7 41.8 104
-19,9 -11,0 -5,5
-0,6 13,9 29.3 38.9 44.4 69.0 47.8 50.9 51.3 48,0 107 -3.9 '4,'	 -0.1 .49 19.0 24.9 39.0 46.1 50.9* 51.0 54.9 58.5 49.0 105 '10.9









.7.5 6,9 29.3 39.7 49.5 48.' 60., 63.0 64.1 66.3 
53.0 87
-16.0
'0,' 11.7 21.2 39,0 40,4 52.1 60.0 62.4 9*7,9, 62.7 
50.0 80 -17.0
-11.0 18,4 28,6 39,' 43,8 55,7 55,* 62.4 63.9 63,2 









7.' 9.9 29. 36.' 4,5.5 52.9 54.s 67.4 67.6 67,7 
58.0






17.1 25.' 37,31 45,7 55.9 64.9 64.' 65.3 65.4 
60.0 2 19.1
14,6 33,5	 39,3 5*3,3 64.0 75,, 76.4 75,5 76,11 
61.0 16 14.6
36.5	 45.3 59.5 65.' 76.. 76.9 76.7 76.7 
62.0 In 15.0
. 32,5........43,n	 . 55,8 . 69.1 65., 54.0 711.0 70.0 
63.0 7 14,0
27.6	 44.7 59.4 61.', 61., 62.1 62.2 62.2 
69.0 5 21.3
25.1..	 -	 41,5 55,8 70,8 77.n 73,9 73.9 79,9 
631.0
49.3 51.2 59.5 89., 01.7 49.7 89.1 1 10.9 .





9.$ Po5itiv, 15 wind
_______	 ........
from the toll (200)•
..	 .._.,.. ...
. -1*8 
'2.? 69.0 I -'.8 II*gmtio, 1* +0,2 Iron the hood (60).
' '7.0 78.0 I -1.8
'3-11
72 
HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 6.4 
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t,rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 PATRICK	 AFB, 7 28' 14 N 60' 56* JAN. I, 956 to NOV.17, 956 
RARINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 t, 27km CAPE KENDEDY, 5 26° 29 N 60' 33' W NOV. 8, 1956 tO DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE za km op CAPE KENNEDY, 5 28° 29' N 80° 33' W JAN. I, 1960 Ia DEC. 31, 1967 
FLORIDA ________ ____________________________ __________________________________ _________ ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUU MW	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 068 SPEED	 IDEa)	 0.138	 1.000 2.280	 5.000 5.900	 50.000 84.100 95.000 97. 720 99.000 99.869 SPEED (DES) 
src 722 . 10.0 .7.2 -0.9	 -5. 23.4 . I.d*I.9*3.4*5.0 0 0.7* 0.0 *11.0 
1.0 700 -12.0 -10.1 -9.5	 -7.9 -1.7 -0.1 *6.1 '12.2 °15.7 *11.2 *21.0 *22,0 
2.0 72I -17.0 -12.9 -9.3	 .6.9 -3.2 0). 3 08.9 0)5.e *9.8 020.0 *26.8 .27.8 
3.0 700 -10.0 -10.3 .8.) .6.3 2.o 02.0 *10.8 *18.7 *23.) *26.0 *32.0 *33.0 
9.0 72o -11.0 -12.1 .0.) -5.9 -I.o .9., *19.8 *21.4 .25.8 *3,1.0 092.0 *93.4 
5.2 7012 -19.9 -10.3 7. ........................................ 90.0 
6.0 721 . 10,0 9•9 .7.9	 .5.) •0.I .0.7 *jO.4 '30.2 *30.6 *30.2 *54.0 *55.0 
7.0 72.) -10.0 -10.9 -8.6	 5.0 *11.1 *11.3 *29.2 *43.' *91.1 *95.3 .57.4 058.4 
0.0 72,1 . 11.1) -10.5 -7.	 -9.2 02.9 0)3.6 *27,2 '37.5 ''*6.) *11.0 *73.0 079.0 
9.0 72.) -20.0 -11.3 -9.) ,0.S •4.2 0)5.2 .34.0 099.0 .51.2 051.) 090.0 .91.0 
10.0 72U -25.0 -19.1 -9.9	 4.7 04.Ll °t7.0 *36.) *50.9 *55.6 *59.) *09.0 .90.0 
11.2 709 '-23.0 -13.1 -9.2	 _5.8 *3.0 0)9.9 011.11 *53.6 *60.2 *43.8 ,86.0 *87.0 
12.0 7211 -25.0 -12.3 _9•4	 -'4. 0 *9.1*23.0*93.8° 57.0	 - *62.8 *61.7 *89.0 .65.0 
13.0 720 -29.0 -10.7 '-6.8	 -I.) •7. *25.2 *95. l°56.2'61.7°6o.'1079.U,75.0 
19.0 72-) -17.0 .0.3 .7.9	 0. I *0.))	 29.3 *92.4 051.2 *57,2 *40.9 *79.8 075.0 
5.0 72,1 . 19.0 9.0 .1.0	 *U.9 *7.9 *2l.t *35.7 *42.4 *97.0 0)49.9 *59.4 .60.0 
16.0 72 .13.9 -6.3 .l.9,O.U*o.l0I7.3*29.9'3S./°39.3°,2.2*0l.2'52.0 
17.13 72) -19.0 .7.3 -3.3	 .1.3 *3	 )*)2.,4 0 22,1 0 39.I*33.l *36,1 *93•)) *99.0 
10.0 7211 -20.9 -8.11 .9.1	 .4. 2 U.I *7.) *10.9 *21.0 '25.9 *20.1 .31.5 .32.0 
19.0 721) -11.0 'I').) .8,94 .9..* 3.0 •2.l')O.l'lb.l *l9.8 023.9 *36.4 *37.0 
20.0 723 -16.0 I1.l .9.0	 .7.9 *9.3 .0.2 *5.4 *10.9 0l4.6 020.8 025.4 *26.0 
21.11 703 -19.9 '11.0 .10.3	 -8.8 -s.o	 '.1.1 02.0 .6. 8 .9.0*11.9*21,0*22.0 
22.)) 720 -15.0 1I.4 -10.5	 ''0.3 6.0 .2.4 .	 *1.4 *5.9 07.2 *0.9 0)3.4 0 19.0 
23.0 72'J -15.0	 ' -12.0 -u.S	 _9.0 '1.9 .3.0 00./ •9.204.l *7.0 *11.0 •	 2.0 
29.0 720 .17.11 -13.9 -13.2	 -II. 37i6 .2.0*0.9*1.606.7 0 7.O'lO.U'* 11.0 
25.0 72) .21.9 -10.6 .13.6	 .11.9 .1.9 -2. I 01.9 06.) *0.2 *9.3 '13.0 *19.0 
26.0 720 . 24.,, -11.9 -Is.,.	 _l3.0_8.3.2.u*2.907.909.9*IU.4*lS.5* 16.0 
27..) 703 -22.0 .19.3 .)5.i	 .)3.3 0.7 *1.2 *9.008.I*lO.5ml2.4*I6.U* 19.8 
28.0 54 .14.1 .14.0	 -12.9 .08 1.0 S.' 13.9 15.8 59.0 18.4 19.7 
29.0	 . 5, -14.3 12.0	 -12.9 .6.7 0.5 10.1 55.' 16.9 19.9 19.7 18.9 
39.0 103 -1 4 .9 -15.0 -17.'	 -10.1 -5.* 9.8 9.2 97.4 19.0 20.fl 09.9 20.8 
31.0 107 -50.2 -13,fl .57,9	 -10.' -4.' 4.0 15.0 19.7 29.* 21.fl 21.7 21.9 
32,0 10*. -11.6 -11.0 -17.	 -10.9 .5•0 4.0 11.4 14.5 20.4 21.8 96.5 26.5 
33.4 109 -11.5 -11.9 . 19.9	 -11.1 -0. 4.' 14.0 18.0 20.0 23.' 05.4 25.7 
316.0 104
-15.5 .10.8 .5•94 '4.'. 15.7 21.4 25 25.0 29.1 28.' 
35.0 110 .	 1 7 .9 -15.0 -13.5	 -10.9 -6.9 9.0 10.8 22.0 25 26.0 91.7 31,4 
36.0 112 -21.3 .15.0 57.5	 -10.4 .0.1 1.5 18.7 20.9 23. 28.0 29.9 29.9 
37.0 117 27.9 -15.9 -12.5	 -8.5 -5.' 5.0 19.7 57.0 27.9 29.8 23.3 23.5 
38.0 11'. 2'.2 •	 .14.0 1P.4	 .19.8 -)6.* 5.1 19.5 29.' 29.7 20.0 214.4 214.5 
39.0 112 -25.5 _540 -15.'	 -12.5 -5.1 4.4 1'.' 14.' 20 23.0 07.5 27.2 
'40.0 112 -74.7 .15.0 17.5	 -11.9 -'.1 5.4 13.0 16.' 25.' 25.0 90.fl 28. 
51.0 110 -25.0 .15.0 -13.' -12.' .7.1 5.9 11.9 25.' 28.., 29.0 33.7 33.9 
'42.0 112 -24.0 14.0 -15.'	 .12.7 -7.' 1.9 11.1 21.' 30.0 39.0 34.7, 34.8 
53.0 '012 2'.S .15.0 -15.'	 -12.5 '.7 19.1 21.0 3'.8 37.0 59.9 '491.1 
'44.0 111 -29.8 .19.0 -17.5	 -12.6 .6.0 4,9 11.0 21.5 34.* 38.0 43.0 '03.2 
45.0 010 -19.0 .18.3 .16.' -10.7 _5•0 5.5 15.5 12.9 36.5 45,9 59,7 59.2 
56.0 107 .20.3 .,,	 -15.0 .13.0	 . -15.5 ,	 -5.4. - 9.9 18.9 28.7 35.4 59.9 53.1 53.3 
57.0 105 -18.5 *15,0 57.4 .10.0 .50 S. 19.3 30.5 52.0 59.9 57.9 59.3 
43.0 103 -15.2 .13.' -19.94 -6.2	 . 4.0 19.9 37.0 09.7 59.fl 40.0 511.! 
511.0 lOs -15.5	 , -12.8 -iS.' 5.0 17.0 30.3 48., 47.9 49.5 '4'S.? 
58.0 108 -15.5 ,	 -15.9 15.7 .10.7 4.'0	 . 4.7 15.9 37.0 45.0 57.0 . 48.0 49.2 
51.0 10), -15.4 -19.0 . 17.5 -10.7 .6.5 4.9 20.0 50.0 45.5, 57.0 '47.7 47.8 
52.0 99 -15.5 -13.5	 -11.6 .	 -3.9	 .. 7.9 10.3 37.9 45.0 56.5 46.9 '46.0 
53.0 57 -17.1 .15.5 -11.5 -3.7 9.0 20.' 35.7 44.0 57.1 57.7 57.5 
54.0 80 -15.5 ' -16.' -11.0 -9.9 9.7 22.3 34.0 45.s 49.9 '60.4 50.14 
55.0 7*. -2'.7	 ' 10.3 -14.0 -9.0 19.5 26.4 53.3 47.0 50.9 50.9 52.14 
58.0 63 -23.2 -16.5 7.4 .1.0 10.9 05.7 43.3 58.4 52.4 53.1 53.7 
57.0 57 -18.2 .11.0 -77 -fl. 10.5 25.0 56.14 49 50.5 50.0 50.9 
53.0	 ,, 5*. -20,0. ,	 , -10.8 .9.5 ,	 -0..? 12.9 07.0 45.3 56.n 75.0 75.5 75.5 
59.0 35 -21.1 -10.' .2.8 14.0 25.7 39.9 51.' 53.0 5)4.7 55.0 
60.0 2; -22.3 -0.7 .5.0 16.0 30.0 51.9 50,9 52.5 52.4 52.5 
62.0 14 -23.4 .'.° 4.9 25. 35.0 31.* 33.4 33.7 33.7 
62.0 0
. 
-12.6 .7.0 -2.0 29.7 '49.9 48.0 59.9 40.2 55.3 
63.0 14 -0.3 29.0 35.5 35.8 35.8 35.0 35.fl 36.0 
.64.0	 . '0. 12.0 . .._-...- _-0.0 50.2 40.11 50. 40.4 40.5 49.5 
65.0 2
- 
.0.5 , .9. 7.09.7.97.9.2.07.72,2 
6D.0 e . -23.2	 ' - .23.0 -7.4 -1.0 1.' 
67.0 2 .5.3 -14,0 .1.0 .0.14 -0.0 -0.7 -0.7 .0.7 
68.0 0 -27.0' PoOitIv* 10 .i.d from the toil	 (240*) ..."_ -23.0' -14.7 .15.0 -15.7 -15.7 -15.7 .15.7 
611.0 Oegotive is wOod 'fro,, the hood (60). ' .27.0 ..73,I -22.' -27.' -29.7 -22.7 .22.7 
78.0--. -	 0---34.5-'-- ---------- ----------'-3I-.- -20.5 -20.4 2'. -29.* .20.6 -25.4
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH	 TABLE 6.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28' 14' N 80' 36W JAN. I, 1928 to NOV. IT, 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0t	 27 kn. CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. IS,	 956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28' 29' N 80' 33 W JAN. 960 to DEC. 31, 1967 
FLORIDA_________ __________________________________ _________ ________ _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KN) RBS SPEED	 (DES)	 0.132 1.000	 2.280	 5.000 15.900 20,000 84.100 95.000 97.720 99.000 99.865 SPEED (DEGI 
SFC 79S -10.11 .7.,. _,o .5,5 -3.0 -I ....................... 9.0 
.0	 .195-15.34 _,. 0-II.04,1.7-0.35.3U.++J.l'8.II0.2'lI.S+ Il. ? .19.0 
2.0 799 "Il .14 -17.'l 12.0 •I,1. 9.65.1 .3.9+9.9 .9. '4 ,12.5 *15.5 *18.9 020.0 
3.0 /94 . 21.1' 15.4 12.0 -11.0 •,'2 .9 .1.U.3+6.0+I2.4+36.I0I3.2 '22.' 026.0 
9.0 744 -19.0 -45.9 "II.? -8. / -6.8 -9.1+0 • 2+1.I'44.3'It.7+21.3n25.6+ 26.0 
5.0 /99 -15.8 14.9 'III.) -".3 -0.0 -3.'I +4,2 +Y.0 *35, 9+JU.U*23.2*26.V+ 20.0 
6.0 79* -II.) -43.9 .30.1 -'1.3 - 6.5 -7.4 .2.3 .11.6 +36.3 +22.3 +26.4 .30,9 .32,0 
.7.0 749-49.14 -11.5 -'1.8 -5. 6 . l.I,3.0+13.0*21.2+25.0*31.2+35.9 .37.0 
0.3 744 .,71,34 -/'4.o -11.5 .9.06. 9 .4.7 +5.1 .16.1 *13.2 +27.U'31.b'37.9 +43.0 
0.0 79', -12.11 -lu.9 19.l -II. Ul.3 . ,.9+6.!*IU.5*26.J 0 3I.0'39.l*43.9 +53.0 
10.3 794 -25.11 -44.4 -15.0 .32.1. -7.9 1.5 +/. .3 +14,6 034.2 *37.7 *43.0 +99.8 *57.0 
11.0 74+ 27.0 -23.9 l0.S Ll, /.0.7.j.18.S+24,0'36,*+90,7*96./+55,1+5b.0 
32.0- 790 -32.0 .24.0 "19.1 -35.5 .0. 31 -0.'!	 +30.0 +28.3 +39.0 +9/.0 +53.5+ 65.9 .60.0 
13.11 799 -22.0 -10.3 -15.2 9. V .2.6	 +12.5 •3U.l +93.8 +90.6 +50.9 .60.9 .25.0 
49.0 199 -25.0 .19,0 49./ _12 .11 -0.3 *Il'1I2.521.330.2'43.390.551.9 •63.0 
35.0 799 -23.3 I6° -13.1 _\0.06.7.U.lflU.*'22.3*30.5033.8*36.6*9I.V +43.0 
46.0 744 I'0.11 -43.4 .0.0 "7.1 '2. 0,7.4617.4*/3.2+25.9*2 1.8 +30.9 +32.0 
47.0 791 '17.0 .16.4 I1./ -0. 5-7.U-3.11,9.I+lI.2+I*.9+19.2+20 .6 +23.0 *29.0 
38.0 74'f .13.11 14.5 .111.2 -+ .0 V.' +0.3 06.3 *30.9 '13.0 *46.3 *20.4 *24.0 
49.3 749 -39.2 -13.4 -11.9 -1,3.2 -0.11 5. 9-l.l*1.6+6.'408.5+l0.2-I3.0olo.0 
20.0 794 -22.0 15.° 11./ ..lIl./9,36.7.2.'400.b*3,6+5.6 01.4 +40.9 +12.0 
23.0 i'll 2',.11 .35.9 '12.3 -11.3 3.9 7.1 .9. .3 '41.6 +4.6+3.4 *0.3*9.4+ IU.0 
22.0 749 .40,34 -1.1.1 '12.1	 -11.0 -10.9 -9.0 +6.5 '4,2 +0. 2 .3.0 +3.0 .9,9 '40,0 
23.0 794 -16.11 -44.0	 l3'3 -12.1 -9.5 .5.0 '4.9 "0,0 +1.2 +2.7 .11.9 +32,0 
29.3 749 211.11 -30.9 16.2	 -14.9 -32.9 .10.3 .6.3 +4,9 '0.0 +3,3 *3,8 .5.9 +9,43 
25.0 744 .214.14 .30.9 16.'i	 -15's -43.9 '42.9 6.0 4,5 +0. 3 *2,4+3,8+7.9+ 8.0 
26.0 794 -29.1 -22.9 '49.!	 -30.3 .49.5 '41.3 6.o '4,4 +0,9+2.6+4.4 +7.4+9.0 
27.0 74* -20.1 -73.0 19.3	 -30.0 -15.5 '11.5 +.l 'U, 7+4,9+2,80'4,700,9 +10.0 
28.0 103 '2 4 ,0 -20.0	 '49.7	 -17.10 -10.3 -4.0 1,9 5.0 5.0 3.3' 19.5 12.7 
29.0 109 +20.3 20,0	 '40,4	 '45,0 -11.0 .5.6 5,0 5,0 7,9 9,fl 9,4 9,7 
30.0 156 -29.3 '40.4	 15.0 -1,., .04,0 0,0 9,0 10.. 1.0 16.0 15.6 
31.0 107 -20.5 20.n	 -19.'	 -15.4 .10,9 .04,9 0,9 5,0 11.6 13.0 110.9 14.0 
32.0 110 2'.2 -10.4	 -15,' .11.8 -10.0 4,9 9.0 10.0. 11.0 17.9 i0.fl 
33.0 112 -21.3 -20.5	 -14,6 -19.0 -10.0 4,0 10.. 13.0 15.' 16.44 
34.0 113 -29 .2 -2t.0 -20.' -15.' -10.0 -4,4 0,0 9,5 10,, 12.4+ 14.4 15.7 
33.0 113 2'.3 .21.0 .27.0 -19.0 -1,., .1,0 4,+ 9,7 11.n 15.0 14.' 15,9 
36.0 113 1'.4 .19,0	 -17.° -17.7 -12,7 .04,9 6,0 11.0 it.' 10.0 19.0 19.7 
37.0 114. '24.2 10.0	 -19.'	 -15.5 '43.0 -5.' '.' 10.' 14., 16.0 17.9 17.5 
38.0 117 "20.1 +10.0	 '40.,	 '44,0 10. .4.' I.' 9.0 10.0 14.4 15.0 15.5 
39.0 112 '40.6 -10,6	 -17.5 .50,9 7,7 1.1 4.' 11,0 19.0 210.5 20.5 
40.0 119 '20.1 -19.4 -14.4 0,0 '4,4 5.9 10.., 11.44 19.0 15.4 
41.0 114 -20.5 .27,0	 -29.'	 -20.7 -14.4	 -10.0 .9,5 1.4 9, 9.0 14.5 14.5 
42.0 114 '20.9 '2','	 .20.'	 .21.' -14.'	 -11,7 '4.7 .0 14.0 16.0 20.0 20.4 
43.0 113 -21.9 -27.'	 -20.6 -10.'	 -1'.S -4.0 4.0 0., 20.0 27.7 27.9 
4444,5 112 '27.44 34,7 -21.9 "20.4	 -1'.' -0.5 2., 7,. 19.0 10.9 15.0 
305,0 111 3'.2 27,0 -25.2 -24.7 -21.7	 -1'.' -9,10 0,0 4,o 7,' 14.0 15.0 
96.0 104 "34.6 _37,0	 -2 9 . 5 -24.0 .20.0	 .17.0 "0,7 '1.44 0,. 4.44 15.0 17.0 
47.0 107 -81.1 30,0	 -20.4	 -24.' -410.	 -19.7 4,6 44,1 9, 8,9 0,0 10.0 
40.0 105 -67.4 31.0 -29.4	 -24.7 '02,7	 -17.0 .04,0 0.'. 7. 9.0 44.9 0.8 
49.0 100 -40.8 _314,fl	 -3)_S -29.3 '27,'	 -10.9 -5.1 5.0 0.0. 10.0 13.3 14.5 
58.0 100 -442.2 '342.0	 -30.7 -30.10 -22.'	 -15.0 .4.1 0.0 6.9 4.0 9.0 0.0 
51.0 94 .30.5 -35,0 -30,) -25.4	 -16,6 -5.1 0.7 5,6 7.0 9,0 9.1 
52.0 96 .30,9 -38.0 -30.7 -24.'	 .10,0 -5.5 0.4 7.6 9.0 0.7 0.0 
53.0 90 -40.9 +35,0 -33.0 .25.0	 .15.0 5,4 7.5 9,, 0.1 10.2 10.0 
54.0 95 '945,4 -47,1 -30.9 -20.5	 -10.0 '4,0 4.4 9.' 13.0 13.9 13.0 
55.0 74 '49.3 -48.' -30.3 21.	 -16.' .0,7 1.0 3,' 10.9 10.0 15.0 
56.0 65 59,9 .46.6 -34.9 -24.	 -15.0 .0,7 4.l 9.. 15.' 14.4 14.7 
57.0 57 -410.0 -40.' -35,1 -29.0	 -16.7 -0.0 (0.' 11.' 1.4 13.6 13.5 
58.0 43 -4 9 .8 .39.9 .30,9	 -17.' '4,9 10.0 20.. 20.9 20.4 29.4 
59.0 33 -39.2 -38.7 -20.	 -IS.' -I.' 9.0 10.9 14.4 10.0 14.8 
60.0 22 -40.7 +45.0 .39,10	 -10.6 5.0 20.0 25.0 27.0 27.4 27.5 
60.0 12 -40.2 -39,1	 10.0 11.1 17.1 17.. 17.0. 07.7 17.7 
62.0 44 -47.5 . -39,4	 .10.5 -10.0 -II .4 '40.1 -10.' -10.0 -10.0 
63.0 0 .34.7 .37,7 -21.5 -70.5 '40.0 -20.0 '42.' -20.4 
6 4 .0 2 -34.6 .30,fl _30, .30.0 '41.' -31.0 '41.0 '40.9 
65.0 2 " 16'.2 -4',O .30,5 -30.6 .30.0 -30.6 -.40.5 -30.4 
66.0 1 -4 7 .2 ' '47.' 
67.0 I -31.6 -31.6 
68.0 1 .34,9 P00100,, 0* wind Iron, +4+ toil	 (240'). -30.9 
69.0 1 -30,9 llogotive 0+	 311440 from the hOod	 (60'). '42.9 
70.0 I -29.1 -29.0
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 6.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 IA, PATRIC K	 AF8, 7 28' 14 N 80' 36W JAN. .1056 to NOV. IT, 956 
RA1INSONDE FLORIDA (CAPE KENNEDY, ILORDA) 
SERIAL COMPLETED 0 to 27 Sn, CAPE KENNEDY, S 28' 29 N 80' 53' W NOiL 19, 1956 to DEC. DI, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 Sm op CAPE KENNEDY, 5 28' 29 N 80' 33 W JAN. 1960 to DEC. DI, 967 
FLORIDA _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT. NUN PAN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 688 SPEED	 (DEal 0.135	 1.000	 2.280	 5.000 8.900	 50.000 84.100 95.000 97.720 99.000 99.885 SPEED (DES) 
SIC f2J d.Y -6.0	 -6.0 -'4. .......................... 9.5 .10.0 
.0 120 -16.0 -0.?	 -9.1 -6.9 -3.0 -0.2 *9.9 00,6 *10.7 *12.9 *22.6 *23.0 
2.0 721) .9.0 .0.6 -7.2 6.0 2.9 *0.4 *5,3 09.0 1I.3 *13.8026.0 *26.0 
3.0 72.1 .9.0 -7.6 -6.5 .5.3 2.6*I.U.5.6.t.O0II.6*I3.9025.0 .26.0. 
'4.0 720 -9.0 -7.2 o.35.U_2.140I.I*S.O0I2.I0l3.3*I1).9*3I.O32.0 
5.3 122 -12.3 8.l	 .6.65.I_2.4*I.U*6.20I0.I0l3.00I6.3.24.0*25.0 
6.1) 72) -75.0 .8,6	 '1.3 -5.0 '1.0 *0.8 o6.7'II.I *75.0 070.12.22.0 *23.0 
7,3 72) _I5.0 I0,9	 .0. 96.7'3.30I.8*6.I*12.'4*I5.9*112.'1026.0 '27.0 
8.0 72.) -12.') II.'4 .9.0-7.8-3.90I.909,O'I'4.3* 10.3 *22.9 *25.0 *26.0 
9.') 720 -Il.') )).S	 '11.6 .9,2 -'4.1 *2.5 .77.0 *76.1) *22.8 •21.6 *29.5 '30.0 
I0.iI 723 -29.11 l6.7	 .19.3 .)I.05.1202.'*I2.?020.0°25.ô°30.2*3'4.0*35.0 
II.,) 72.3 -33.0 '12,2	 -IS.? )3.l '6.4 0.1.0 *10.1 *20.7 *28.6 *39.1 *05.0 *90.0 
72.0 720 -32.0 '13.7.	 .20.3 -76.0 '1.3 03.6 *76.7 *29.0 *39.7 *37,9 *61.0 '52.0 
13.71 120 '10.0 '16.2	 .77.3 .76	 ................................... 55.0 
79.0 72.) -30.3 '13.5	 -10.0 -16.0 '1.6.3.0*l3.'4'26.0*3J.33F.'4*'45.U. 46.0 
15.0 720 -37.3 -20.0	 '17.2 -19.3 '1.5 .0.109.9 *)8.U'2'0.3'27.6 036.0 '37.0 
16.0 722 -21.0 -16.0	 .10.6 -12.6 -0.2 .0.0 *9,5 .9.7 *10.9 *17.9 021.5 *22.0 
I7.0 720 '13.0 -15.1	 '13.3 -I0.8'1.0'1.7°I.9'5.0 *7.3 '8.0 *12.0 *13.0 
10.,) 72.) -21.0 -10.3	 -12.9 -77.6 -0.7 '4• ......................6.0 
9.0 72) -29.0 -II.) -13.6 -12.2 '10.1 -0.3 -2.0 -0.6 -0.0 *3.9 03.3 '4.0 
20.0 p0') -23.0 -18.1	 -(6.6 -I').O '11.3 .7.8 -'7.0 -1.9 -1.1 '1.') *1.6 *2.0 
21.11 72.) -73.0 )7,7	 -75.1 .l').'4 -12.8 -9.1) '.5,7 .3.3 2.0 '1.3 *1.0 '2.0 
22.1) 72) -22.1) '17.0	 -16.8 '16.5 .1.1.4	 IU.0 -6.6 -'4.6 -3.3 -2.0 *0.)) *1.0 
23.') 72o -22.0 19.3	 .19.9 -16.9 -10.3	 'II.) 7.3 -6.9 -'4.0 '2,6 '1.0 '2.0 
24.1) 72) -2).') '19.9	 .72.9	 -17.9 '15.7 -11.0 -7.1 '1.5 -3.9 -2.7 -0.3 00.0 
25.0 723 -20.1) -22.1	 -10.2 '10.9 '14.3	 -12.0 -0.1 .5,7 .4,0 -3.2 -0.') *0.0 
26.0 72'.) '15.5 '22.7	 -lI'S -19.7 -17.3	 -72.0 '0.3 6.69.l'2.50.9'0.0 
27.9 72) '12.2 '13.,	 -72.0 -20.3 '77.7	 'I3.0 -8.0 -6.9 .9.1 -2.6 00.0 *1.0 
28.0 100 '26.1 -2'*,fl	 -28.'	 -20.8 .j7,0	 .70,6 0,) .4.) -9.8 1.9 3.6 3,7 
29.0 00,. .20.5 .04.6	 -27.5	 .20.0 -16.' -19.7 7,* .74,9 r .2.9 1.9 1.1 
30.0 107 -24.0 '.21.0	 -22.6	 -01.9 -17.6 .00,4 -7.0 .3.1 .9.5 -2.9 9.1 0.9 
31.0 100 '20.7 .20.6	 -0'.°	 -20.0 -10.9 -10.4 '1.6 -4.1 -3, -9.9 -9.3 -0.1? 
30.0 100 -26.9 '.26.0	 -24.0	 -00.9 .j96 -19.9 .5,0 -1.0 '9,9 -0.' .0.7 -0.5 
33.5 104
-25 .5 -20,4	 '25.8 -20.5 -20.' -10.8 -7.1 .3.9 '9.0 -0.1 1.1 0.0 
3'4.0 117) '19.6 .09.0	 -25.7	 -22.9 -70,1 -18.1 -0.1 .7.9 .fl.9 5.0 4.8 5.0 
30.0 111 '16.9 -31.0	 -33,5	 .29.8 -2I. _557 -96 -4.1 '1.0 '1.0 '1.9 -0.74 
30.0 lii
-2 9 .9 '25.'	 .26,8 27.° .17.0 '19.6 '1.5 '1., -9.0 -0,9 .0.9 
37.0 111) -31.74 -27.7 .22. -19.7 .10,8 .9.9 '1.o '1.0 -0.0 9.0 
38.0 11)) 36.1 .36,4	 -33.5	 -29.' .25.0 .10.0 -19.74 -9.1 .0.6 -o.o -7.4 '1.3 
39.0 11)) '31.9 .30.0	 -32.'	 -39.9 '14." .20.0 -10.0 -10	 9.7.8-9..1.l*,0'8.5 
48,8 110 .81.0 .37,0	 .34.5	 -32.5 -29.1 -2',c -15.1 -12 2'10.o-19.I'1.4'1.7 
41.0 1111 -40.2 .47,0	 -30.9	 -35.0 .30,8 .20.4 -17.7 .13.6 '1'.' '10.') -10.7 -19.4 
'42.8 1012 .49.9 .49,0	 .39,6	 -34.6 -32.0 -25.' .18.5 -15.6 '17*.' '1'*.fl -17 .fl '10.4 
'63.0 104 '1 9 .3 .30.5	 -37.9 .30,0 -24.5 -29.1 -10.0 '16.' .16.9 -14.2 -18.1 
64.0 1012 '06,74 .590	 .39,0	 -39.3 -36,0 .20.9 -21.4 .j9 9'17.* -1f,.l'12.0 -12.9 
4.0 1012 '11.5 -50,9	 .742,5	 -39.0 .38,7 -29.7 -29.0 .j9.* '19.0 -15.1 10.fl -12.9 
4ó.0 1074 -59.0 -44,0	 -42.	 "61.7 36.' -39.0 -2'.4 -19.' '17.' -16.6 "16.9 .16.1 
47.0 107 '10,9 . .45,9	 -52.3 37.7 -20.4 -21.3 -19 7'14.5'10.l'1.0'1.t 
48.0 10) '11.2 .69.7	 -47." .98.8 .37,0 '1fl,5 .28.0 -14.5 -15.6 -10.9 -13.' .13.0 
'49.0 100 '56.3 -54.7	 .49•7	 -45.9 _50,fl .37.9 -21.' .jO.fl '17.7 -14.9 -10.9 -14.8 
58.0 92 .59.9 .49,0	 .766,9 -'40.' -21.4 -17.' '16., '15.fl -15.7 -15.7 
51.0 9t -65.6 .50.5	 -47.1 -40,0 -30.0 -20.9 -15. 7'14,,'13, 8 19.5 -13.0 
52.0 80 '58.2 -50.'	 .40.0 .080.0 -39.0 -21.4 -j9 9'14.(.'1fl.*'19.0'1.8 
53.0 75 -61.0 .50,6	 49.7 '07.7 -33.0 .21.0 '22.1) -20.0 -10.0 '19.1 -12.9 
54.2 73 -51,7 .51.0	 -'60,1 -41,6 -36,9 -25.0 '.29.0 '15.' -19.7 -19.9 .11.9 
5.0 70 -55 .0 -58,6	 -50.5 '14.6 -35,5 -24.0 -21	 ...............6.5 
55,0 55 -56.5 -56.5	 -53.6 .085.5 _35•9 -27.1 -24.7 '17.5 -14.' -15.3 -16.2 
57.0 6 -50.0 .55,6	 -51.9 '15.7 '19,0 -25.0 -17.1 -3.0 3. 1.4 3.1 
50.0 57 '59.4 '19.0	 .55.6 .187.' .36,' '18.0 -13.4 -6., 33.' 31.4 33.4 
50.0 4(1 -50.9 -57.9 .57.7 -36.9 -2'.' -1'. 9 5.o'1.S'1.' '1.7 
58.0 31 -61.3 -51.7 -56.0 -37,5 -25.0 -11.5 11., 13.6 11.0 11.9 
61.0 21 -51.3 -62.9 '50.' -5'.S -19.4 .7.7 '11.5 -9.0 '1,0 0.0 
62.6 16 '55.9 -57.° '15.0 -14.' -1 4'1.8'1.9'1.l'9.I 
63.7) 4 B0.9 .56.0 -6.0 _4.9 '1.0 50 'S.' '74.4 
64.0 7 '1 7 .3 . -57.2 -00.0 .44,0 -46., -46.0 "45.7 .46.5 
6.0 7 -64.1 -54,2 .59.1 -St.' '10.' -'51.' -51.4 -50.74 
68.5 1 '18.2 -59.9 
61.0 I '59.7 -60.1 
68.5 0 '10.3 P000tivo 1* wind foo Oh. toil (240)
.51.3 
Nog011vO 1* wind from rho hood (60°).
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 6.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERiAL COMPLETED 0 to 27 PATRICK AFB, 7 28' 44 N 80' 36' W 3491. I,	 956 to NOV. 7, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 60, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 48, 936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28'29'N 80' 33' W JAN.	 I, 1960 to DEC. 31,967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAM)CS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE. ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) RBS SPEED	 (DEe) 0.132 1.000	 2.280	 5.000 3.900 20.000 84.100 95.000	 97.72D 99.000 99.865
MAX	 DIR 
SPEED IDES) 
sFC 7Il -.,I .4.0 -4.0 -3.4 4.7 .0.3 *1.3 *2. o*3.b+9.q+5,9.7.I) 
I.') /'l$ -11.0 _0.0 .7.4 6,) .4. 44.j+J.V*5.)J*7.9o4Q,4.44,7o 40.9 .24.0 
2.,I 744 -$4.4 -11.3 .7.5 .6.4 -4.7 $.7,o.7*5.3 *0.3 *10.0 *14.4 *49.7 *24.5 
3.2 .	 7,4 -$3.0 -44.9 -1.3 -6.4 0.5 $.4 .0. *5.9 *0.0 *10.9 *13.2 *40.7 *20.0 
4.4 /94 -$4.0 -.a -.3 1.6 -2.2 *0.6 •5.6*o.4*I0.O.I2.5o 6.9 *22,0 9.11 711 Il•14 -j4*1 _7•5 .5.5 S. 3 2 .3'0.3 '5, 3 *0,0'I0.U*II.4 . I6.7. 10.0 
6.41 744 -$3.0 -12.9 -9.1 -7.5 -5.9 .3.3 .0.0 *4.6 +7.0 +40.0 *11.1 '13.9 +23.0 
1..) 191 -14.11 '(4.0 I11.6 -'4.9 -7.) 1.2 -Li. 3 ' 4.4 7.4 *'.5'44.2+I3.'4o 19.2 
8..) 7'4, -23.14 - .... $3.1 .13. 1 9 .55.3-u.5*3.9 *4.4 '40.6 *44.4 *45.9 *25.0 
9.,) 751 -2*.!) -22.1 15.7 -Il.) -IU. .5.4 I.4 *1.4 08.9 +43.6 *45.4 0 48.9 *24.0 
10.0 741 -2/_U -29.1 -21.5 -14.4 -12.11 9.6 .1.9 •4.*'I5.4°15.6+I0.4'21.9*26.0 
44.0 7)4 -34.0 -24.9 -25.5 -40.3 -19.0 -43.6 -3.4 *S.I.II.0*I1.Li '20.0 *22.9 *26.0 
2.1$ 704
-43,14 15.5 .9.1J -$0.7 42.9 0.0 5.0,I3.3*I).5+20.4.23.9 *21.0 
13*11 711 . 91.1) -44.4 .3,3.5 -17.0 -2.4.5 -11.3 -5.6 +3,5*I4.6'46.4020.o.2'49 *28.0 $4.') 74') ..l1,.4 14.0 -25.0 "22.0 -7.) -13.7 -6. 
IS.') 7"') -34 * 11 -20,9 "23.5 -49.3 -16.9 41,9 -6*5 -0. 3 '4 . 3*7.6 'I/.5* 9.9 *23.0 
6.') 7042/.'j .1:1.9 -17.0 .45.7 -$44.1 -40.'? -6.4 -0., *I.9.3.7+'fl100.9 *12.0 
47.,) 'l4 -12.0 44.9 -$4.8 "43.7 -12.3 -40.2 *6.9 2.0
-0. 3 *0,0*2*5*6,1*7.0 
18.11 711 -$1.0 .44.1 -15.2 -1.4.7 .12.5 -$3.4 1.1 4.1
-2.6 .4.7 -0.7 -0.1 80.0 
9.,) 749-29.0 $'1.9 -45.9 -$5. 0 -44.5 -U.s .9.9 -6.6 .4.4 .3.3 2.5 -1.0 '0.0 
211.0 74) . 24.0 -24.9 49.6 -10.6 .47.5 -45.0 -44.5 8.3 6.l '4.4 3.4
-1.0 •0.0 
2$.,) 794 -23.1$ -211.9 -'((.0
_14.7 -16.2 '42.9 *10.0 -8.4 -7.3
-6*2 .9,0 +0.0 
42.11 I'll *29.11 .79.4 24*I -Ill.? $45 )/.4 44*1 .44,4 '9.1 -0.0 -l.a -3.0 05.5 
23,11 744 .70*0 .4-4., .23.3 *71.1. 20.5 $0.7 -$5.1 -42*0 -10.1 -8.0 -7.8 -2.0 +5.0 
29*0 74.) .44.0 -25.0 -23*4 fl.8 _,14.5 -40.6 .18.2 '12.9 *40.8 9.5 0.6 -5*0 2.0 
25. 4 4 /49-20.11 -27.4 -25.7 .20.6 .21.4 -2.7*7 "47.4 -13.2
-11.0 -10.1 8.7 -6.0 2.0 
26.)) 74•$ .40,)) -/7.9 26.J
-25.5 -21.,) -24.5 17.0 -13.5 -44.0 .9*8 0.8 *S.0 .10.0 
27.11 754 -91.1$ "43.1 27.9 2/.1$ .25.1 22.o .47.0 -43.4
-40.6 .9.2 0. 5.0 3.0 
28.0 005 '.2 9 .3 -29.0 *22.0 -26.7 22.7 ..)0,7
-16.7 -12. 9-jfl.*.10.fl.9.9.5. 9 29.8 109 2'.O .27.0 -27.' -25.9 23.7 -19.6 .19.6 -12.9 .0.o .9,4 .6.5 .5,5 38.0 114 '10,14 -27.6 -27.40
-22.' -Zfl,fl -19.0
.12. 7-1'.'-11.4-I9.q -10.9 31.0 112 -38.1 -27,8 -26.' '10,9 -16.1
-72* c1fl..-17.1.1,l.5.+ 32.0 110 .3)4.3 -30.7 -09.6 -29.7 -26.1 -19.1 -15.9 -12.5 1t .0 -11.7 '1.0 -7.7 33.0 117 -31.5
-31.5 -30.' -27.1
-28.° -10.7 -15.5 -13.9 17.7 -10.7 .9.3 -9.3 3 )6.0 124 '10,7 -31.0 -07.' -27.7 .27.0 .Zfl.o -15.7 -02.8 -11.0 '11.' -7. '1.9 39.0 127 '.35,0 .35,6 .00.5 .37.0 -27.0 -27.6
-17.6 -76.5 -17*7 -12.7 -7.7 '1.9 38.0 127 *.374,9 .39,0 -36.0 -33.9
-20.5 -28.5
-19.' -15.7 -12.5 -12.7 -7,2 -7.9 37.0 122 -37.6 -37.0 -37.7 -36.8 '10.'
-25,9 -20.6 -77.0 '16.0
-13.' -11.5 .11.6 30.0 120 '17.0 .30,0 -37.7 -36.6 '1'.' -27.2 -27.1 -IS.' '1t.o -10., 30.7 30.', 39.0 125 39.9 '17.4 *37,7 .27.0,
-2 7 .7 .47.0 '16.7 -10.7 -1.44 '1.9 460.0 125 -40.0 .41.7 .40.0 *30,9 36,6 .30,0
-24.7 .30.7 '14.0
-15.8 '17.7 -11.1 01.0 125 445.5 -469,7 .3477 -71.0 -37,7
-31.1 -26.6
-22.1 21.7 -15.' 'St .7 -11.0 02.0 120 -46.1 '.40,0 -46.7 .93,4 _3**. .38,7
-27.9 -23.6 00.* -17.2 '14.7 -17.0 43.0 120 .49.5 -47.0 .47.7 .449,7 .40•7
.35.7 3fl7 23.0 -19.0 .19.0 -17.7 .17.7 48.0 127 444.7 -00.9 -47,9 '17.0
-39.8
-29.' -75.5 -23.1$
-19.7 -19.1 -19.0 
'65.0 121 53.j -51.7 -09.5 -68.6
-37.6 -374.fl -29.0 '17., -23.6 -27.0 -22.7 46.0 019 '16.2 -50.'	 -52,6 -50.1 '.45,0 '10.7
-31.9
-25.7 -22.7 -21.2
-19.3 -19.0 47_0 114 -551
-52.' -51.6 .67.5 .30.0 -37.7
-36.9 '17.* -22.7 -20.3 -20.7 468.0 117 .58,7 .57,0	 -57,9
-51.6 )67.7 -30,0 -37.5
-25.0 '16.8 -i9. '12.7 -11.0 09.0 119 '16.6 -55.6	 -57.0 '12.1, '15.0 4fl.t -37.4
.27.0 25.o -2)0.7 -21*0 -23.9 50.0 113 -56.2 .53.0
-53.1 '17.6 -51.1 -31.7
-76. 623.m-22,I-16.6 -15.3 51.0 11(4 -56,7 .55,5	 -53.7 -57.5 -40.2
-4 7 .1 .37.7
-27.7 -10.0 -19.I -15.6 -15.3 50.0 109 '1 7 .1 -60.0	 _570 -53.6 -57.6 -71,4 -30.7
-27.5 -10.0
-19.7
-17.' -17.1 53.0 10., -50.7
-61.7	 .57.0 .55,7
-51 .fl -07.6 -27,'
-22.1 -20.. -19.0 -11.0 -11.3 54.0 97 -50.7 _56.0 '.55.5 51.' -4fl.6 -27.7 -21.0 '10.o -10.7 -07.7 -16.9 55.0 044 '.50.9 .57.0 -50.9 '10.5 -02.1
-25.1
-27.6 -10.0 -6.0 '1.6 -5.6 50.0 040 '.50.6 .50,7
-50.0 '10. -49.0 -26.'
-17.' .0.7 1.1 1.5 1.5 51.0 77 -SI .5 -59.' -56.1 .50.0 -449.4 -24.7 -15.9 '17.0 2.9 7,7 2,0 50.0 67, -56.6
-67.6 -57.7 *52.5 -40.9 -29.7
-16.9 -0.o -5.5 -44.7 *44.4 59.0 54. -50.7 .60.0 .60.1 .51.1 _30,7
-21.9 .77.0 -7.. -6.6 -5.0 -5.9 60.0 41 'P 6 9 .5 .50,0 .56,7 .4497
-27.6
-14.' -10.7 -10.3 '1.7 '1.4 61,0 25 -76.5 -72.7 -56.0 -407.6 .19.0 .9. 7, 3,0 4fl 4.0 60.0 19 -91.9 -74.I .40,7 '17,0
-12.7 .i., -11.0 -11.6 -11,9 63.0 14 -04.7 '14.' -40.6 .2fl.7
-1 7.
 5'10.,-10.I-10.n-9.0 67.0 0 -96.1 .91.5
-37.6 -17.5 -7.7 .0.7
-9.5 .9.6 .9.4 65.0 9 '10*9 1614.5 *40.6 -24,0 -15.8 '15.0 '10.9 '19.7 -10.7 66.0 5 -50.7
-41.6 .10.9
-10.8 jfl. '.10.1 -10.1 -10.1 67.0 4	 -116.9
-30,9 0.9 0.9 7.7 9.0 9.0 0.9 69.0 5 .60.7 POOitivo 8+ oind from tho toil (240) '17.6 ..0,7 _.7.fl -7.0 77 .7.4. '1,4 69.0 1 -34.5 Neg*tivo 00 wiod from tho hoed (60)
	
' -27.' .20.0 '114.9 '10.0 -24.' -29.1 -20.7 70.0 5 *40,7 ' -15.7 '9.7 -5.9 .8., .,44. .44.9
.46.0
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 6.8 
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 10 27km PATRIC K AFB, 7 28 14 N 80 36' W JAN. I, 1956 40 NOV. Il, 956 
RA1UISOIIDE FLORIDA 3CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETES 010 27km CAPE KENNEDY, 5 26'29N 8033 W NO%L III, 956 10 DEC. 31, 1967 
RAINSDNDE FLORIDA 
ROCKETSONDE 26km op CAPE KENNEDY, 5 28'29'N 6O'33 60 IAN. 960 to DEC. 31, 196'T 
FLORIDA _______ _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODThAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE.	 ALABAMA 
ALT. NUM kilN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) BBS SPEED	 (DEe)	 0.135 1.000	 2.260	 5.000 15.900 60.000 84.100 93.000 97.720 99.000 99.865 SPEED (DEe) 
SF1 7*4 -1.0 -8.4 .*.3 .3.5 -2	 ..........................9.0 
4.3 144 . 45.0 -41.9 -9.3 -6.5 -5.3 3.3 -3.4 *4.4 .7.2 .8.4 *42.9 .17.9 .21.0 
2.0 III -46.0 .11.2 9.5 -6.6 -5.3 2.,4 .3.4 ''4. 4 *7.1*9.1*II.4* 6.9 *83.0 
3.0 119 -16.3 .I.9 .7.9 .6.8.5.6-2.43.U*1.9*8.2*9.8*42.,* 45.0 *20.0 
4.0 7*9 -47.0 .11.4 .8.2 _7_4.5.43.4*34.2*1_4*8.9*41.*1*44.8*41.9 •19.0 
5.0 799 -17.0 -(1.9 .9.2 .7. 66.13.3*.4.0*9.t .9.l'12.d*13.i* 7.6 *18.0 
6.0 749 . 15.0 -40.2 .9.87.19.'J.d.l''4.9*8.9'l4.4'4,.i*20.9*20.D 
7.0 744 -41.3 44.) 10.1	 -9.5 -7.9 -4.6 .'J. 3.1_i *d.9*ll_3*l,.0 *20.9 *21.0 
8.0 714 . 42.0 .44.9 -13.1 .44.J.9.4.i.5'J.0.'*.3*9.i'42.8+13.d*IS.a. 19.8 
9.0 71*' -22.0 .47.7 .49.4 -13.0 -II ........ • 7.'*.4*0.Z'12.4*14.,I* 47.9 *29.0 
10.0 744 -23.0 -2,.) -20.4	 .41.0 -13.6 .7.9 .0.7 .5. 4 *9.0*49.5*47.4*24.9 .93.0 
11.0 794 -34.0 32.7 -/0.2 .45.9 _2_7 .5.9 *6.2 .44.4 '45.5 *41.9 .29.9 .90.0 
42.41 719 . 10.0 -38.4 -75.2 -/1.3 -42.1 -44.6 .4.4 *1.4 *42.0 +40.6 '44.1 '27.9 *33.0 
43.0 79* -10.0 -47.1 -26.2 .23.0 .48.9 IZ.5i.l*1_l*I2.3*la.0*2J.2*24.9*29.Q 
49.43 714 . 39.0 .43.) 76.3 -47.3 .47.4 41.7 .l.4 *5. 'I'l0.1*43.B'l6.6*18.9*25.0 
45.3 794 .33.0 -/4.) 40.2 .46 .........................7. 2*II_,'49_4.lo_ 
46.0 111 . 72.0 1'3.) 15.1 .44 .u..4l.04 .J.4*U.I .3.2 *4.7 *_4 *1.4 ,9.2 
47.34 1,44 -24.0 1*.9 43.9 -12.7 .44.7 .4.3 .5. '4 _l.J *0.0 +1.1 *2., +4.9 +6.0 
48.0 794 .47.0 .45.4 1'l.J -43.4 .42.9 10.4 -7. 79.04.0.U.7-3.l*0.9*2.0 
49.43 74* -74.0 17.9 16.1 .I*.'9 .49.', *7.*,	 . -9.2 6.I 3.7 .2*9 4.* .44.34 +4.0 
20.0 74* . 30.0 2.3.4 .44.4 -44.0 .4*.9 41.0	 .14.4 .6.2 .6.4 .1.4 J.d .2.0 -1.0 
24.4) 71* -35.3 -/3.9 /.i4.0 .47.9 .47.9 -45.4	 -42.,	 . .9.9 .8.4 .44.2 .5.4 .1.3 .4.0 
22.14 794 . 39.0 ./l.7 20.* -/44.2 .49.3 .47.9	 -Ii.) .44.2 .9.3 -8.1 .7.4 -6.3 6.0 
23.0 717 . 34.0 9.0 73.I /7..J .733.6 19.'l	 -il.7 .44.4 .443.0 .4. 44 -1.0 6.03.0 
29.8 749 -31.0 -24.4 -78.4 .73*3 .24.5 49.3	 -IS." .42.3 -40.2 .9.3 d1 .6.0 6.0 
25.0 744 -98.0 -79.7 .36_i -24.0 -23.0 24.4	 -46.7-43.3 41.4 40.4 -9.2 -7.0 5.0 
26.0 744 . 344.0 -07_a .6.44 -73.1 244.9	 .47.! .43,1 44.3 .40.0 0.1 .7.0 .6.0 
27.0 . 799 -37.0 .37.4 -24.7 27.2 -25.4 -24.4	 .40.2 .49.0 .44.7 iU.3 ).'4 .8.0 6.0 
28.0 110 .25.2 -24.' -2'.S	 -19.9 -14.3 .10.8 .10.. .9.7 7.7 .75 
29.0 11.9 -24.4 -25.9 -23.'	 -19.' .10.8 -13.' 15.* 11.9 1fl.0 .30.9 
344.0 111 2.2 .27.9	 -29.9 -25.9 -2'.'	 _19.9 -15.5 -02.7 II. .11.9 10.9 -17.5 
30.11 116 -61.6 29*	 -27.0 .26.0 -73•9	 -19.n .15•2 -17.1 -37., -13.1 -19.4 -10.7 
34.0 115 -29.6 -29.6	 -20.' .26.0 -26.9	 .18.9 -18.7 -11.8 .9.. .8_I .7.4 -6.8 
33.0 1114 -36.7 .20.8	 .29.14 -27.7 -28.fl	 -18.7 -15.9 -10. '10.n-8.17.97.7 
34.0 117 • 2'.O .25.8 -29.' -27.5 -214.1	 -29.4 -15.5 -39. 6-9.-5.0-6.7-8.9 
344.0 119 3.9 .37.9	 -32.' -30.5 -25.9	 .20.8 .14.7 30.4 .0.9 .7.0 9.7 0.9 
3m.0 1114 .31.5 • -29.4 -27.'	 -21.6 -19.0 .11.0 -6.' -1.' 10.7 10.9 
37.0 120 .37.3 -33.7	 .37•5 .32.0 29.'	 -2'.7 -14.4 -9.7 .6, -5.n 39.7 12.0 
38.0 120 .30.9 .35•0	 .359 -38.7 -29.8	 -2'.' -15.7 .30.' .6.', .5.7 0.14 9.4 
39.0 120 -34 .2 .39.9 .37.0 -29.'	 -2'.' -14.9 -II .0 -5., -41.8 '.4 2.9 
48.0 110 -4'.O -38.'	 -39.4 -37.0 -31.9	 -27.6 -16.8 .10.4 1t., .l4' -14.9 -5.0 
41_O	 ' 117 -84.6 .39.0	 -37.4 -36.7 .32.6	 25.9 .j9_3 .33.44 .0.9 -9.7 -7.6 7.1 
64.0 117 -6'.9 -St.' -40.' .39.7 '37.c	 -27.4 -20.4 -I'.8 -10.' -9.9 14.7 18_S 
45.0 117 .46.4 .45.8	 .47.9 -44.3 .37.1	 -28.7 17.9 -93. 7.10.m-10.'-0.9-9.9 
49.0 115 141.7 .48.0	 .48.' .949 .30*	 -29.3 -10.9 -17.7 -7.6 -5.1 6.4 .8.5 
45.0 134 .55.7 .60.0	 .494 -459 .37.7	 .28.4 ..j7.9 -45. 91'.o-10.l-9.l-'.9 
66.0 113 514.9 -47.8	 -65. -49.4 -38•9	 .28.5 .17.5 -35.9 . 1?., -13.1 .0.9 .8.14 
47.0 130 -61.5 .51.0 -47.' .66.0 .39.11	 -29.7 -19.8 -17.14 -11.fl 10.c -10_I -10.7 
46.0 11(4 -54.0 .530	 .5fl5 .46.5 .34.'	 -24.7 -18.0 .11_I -7., .7.0 .5.8 .34.0 
69.0 108 57.8 57.5 -49.6 .37.6	 -27.9 -19.7 72.7 j0.'I -10_n 8.l .9.0 
543.0 106 .59.9 .55.0	 557 -44.9 .37.0	 24.8 -17.9 -17.1 -4.1-5.1-1.4 .1.9 
51.0 105 71.5 .49_0 .87.'. -69.0 .399	 -24.5 -14.9 .8.1 7.6 2.9 5.' S.' 
52.0 914 814.1 .49.0 -444 .39.0	 -25.9 -15.2 .44.8 -l.fl 97.9 03.9 939 
53.0 Or, -66.4 -55.9 -48.3 .349	 -2 9 . 9 .10.7 -4.' 1.l 8.0 5.0 9.1 
54.0 91 -6,_S .57•9 -49.0 .40.'	 -25.2 -8.9 0.5 7.o 17_I 10.7 10.9 
55.0 93 -61.2 ' .57.1 .45.9 .31*.0	 .5*1•3 -9.' I.1 II.. 15.1 45.4 18.7 
Sm.0 79 .64_I .53.7 490 -38.4	 .20.7 5.' 10.' 15.9 28_a 00.6 20.7 
57.0 64 b'.S -53.6 .87.9 -33.9	 .19.0 -9.7 14.7 19.'. 00.14 24.2 21.1 
48.0 48 .51.5 .59.0 .42.9 -37•8	 -17.0 6.0 15.4 14.0 23.4 26.7 24.2 
50.0 37 -4o4.4 -44.3 -31.1 -4.5 0.3 27.' 47.9 47.8 49.0 49.4 
. 68.0 27 -40•9 -81.5 -307 -95 0.7 10.' 25.6 29.' 05.8 25.9 
61.0 27 .449.9 46.4 35.7 .14.7 17.7 39.' 34.0 31.' 33.8 32.0 
62.0 111 .449 • 9 36.O .4.7 14.0 70.7 19.' 39.7 19.9 19.9 
65.0 14, 54.2 .355	 -1,_n 7.4 24.1 24., 24.14 34.4 24.6 
64.0 Ill -2 7 .5 .20.0	 .j50 4.6 23-5 24.4' 28.' 24.9 24.7 
65.0 9 -44.7 -25.7	 . 17_n .9.1 15. 15., 15.8 15.5 15_S 
60.0 7 39.3 -28.9	 -13.7 9.1 33.7 17.0 14.0 16.1 14.3 
67.0 5 -69.5 . .19_fl .7.fl .4.8 -4.' .4.9 .9.9 _5.7 
68.0 14 31.5 P0000ivO 7* Iliad fro, fI * e 0011	 (240) -19_c .04." -4.4 .4.14 .4.9 
69.0 44 27.2 8eg+tiv, 18 wi+d from Oh, hood (60) 17.fl .1.4 .1.1 .1_fl .1.8 .9 .3.9 
79.0 8 -1 9 .6 .	
.
-1'.fl 34.4 jl*.8 15.0 15.0 15.7 114.4
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH	 TABLE 6.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meteri)
EASTERN TEST RANGE 
SERIAL COMPLETED 01.27k,, PATRICK	 AFB, 7 28' 14 N 80' 36 W JAN. 1,1956 to NOV. Il, 956 
RAWINSONDE . FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27km CAPE KENNEDY, 5 28' 29 N 80' 33' W NOV. 1$,	 956 10 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 I,,, op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. 960 to DEC. DI, 1967 
FLORIDA ________ ________ _____________________________ __________________________________ 
PREPARED BY	 r TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
7KM) BBS SPEED	 IDES)	 0.135	 1.000	 2.280	 5.000 15.900	 50.000 84.700 95.000 91.720 99.000 99.665 SPEED (DES) 
SEC 72') -/9.0 1,1.7 -6.6 -6..? .1.3 -4.8 'U. 3*2,9+3.9+,,o*I2.14* 13.0 
1.0 12.1 -23.1 14.3 -I).') -13.' 7 ,,j -'I.'? *2,9 *7.8*43.2 *4/.0 +26.0 *27.0 
2.3 72.) -22.) -(4.3 -II.? -0.9 .1.3 -3.3 *9) *9.9*14./ '13.0 +36.6 .36.0 
3.3 72.0 .12.3 -12.1 9. 0 .1.11 .1.1 .1,5 *5.6 *11.3049 
0.13 72) -23.0 -12.3 .1. ,H.3-9.+H.4*5.+*I2.,J'14.o*Id.1'35.6*36.O 
5.0 Hi -2/.1 1I.' -19.1 7.1 +4.7 _1.0 +0, '(3.3 +76.2 *7.4.4 '33.6 *34.0 
6.17 72.1 -30.0 -(3.3 .111 ......... .2 --3.4 *7.U+(2.J+j5.3*I4.'**2M,6425 .0 
7.11 723 -31.1 I5.I -(I. ------------ .1 07.3 H). 8'!?.) •2'J,.,'25.5 *26.0 
8.0 72.3 70.2 -(8.) -/2.7 -9.5 .1.5 +3.3 .0.0 '(4.4 .19.9 *24.4 ,29.0 *33.0 
9.11 /20 -/7..) +l'..l -12.0 -II .:16.,1*l.u'lO./*I8.U+21.5*23.733.0'31.0 
10.3 72.1 .1').) .14.3 -15.1 11	 .11 '-5.', *4.9 *42.3 '23.4'29.I +29.4+31.0 +35.0 
11.0 72.1" -27.4 -21.0 -14.4 -73.2 7.li *2... '/3,9 +22.3 *26.1 *29.0 035.0 *36.0 
2.3 '723 .13,,) -31.3 -/7.4 .14.' -1.5 *3. /'49.9'23.2'27.4*2'0.9*36.0*37.0 
13.0 729 -29.11 HI.? -I.I -15.5 7.9 .3.3*44.1 *23.3 +20.! +27.8.10.0 *02.0 
79_I) 724 -21.4 21.2 -(8.7 -16 .1 +3.1 +4.,l*43.2'20.3'22.7 *24.4 *30.6 '32.0 
IS.,) 7/i +24.0 -20.3 -(6 .7-)3.,l-1.9*j • 3 +9.2 '(4.3 *70.9 *21.4 *24.0 '22.0 
16.11 72') - 2 , 1.11 -17.3 -II .s-Il.'10.11-0.9*8.?'9.?fll.Y*12.1*21.0+22.0 
17.11 72) .2:).;) H4.? -12.3 .11. 1H.'4+2.2 '2.2 +6.U+7.3*9.2*13.S+ 114.0 
18.0 72,1 -21.1 -43.7 -(2.5 -11.0 -0.2 3.5 H. I +3.U+4.0+,.5'* 9.6 *70.0 
29.0 72.1 + 3),.) 13.9 -I/." -II ......... . -(.6 +4.2+1./ *3.2 *.0 *7.0 
20.14 72,1 -27.0 -(6.2 -(5.2 -13.2 -II.) '-7.,) -3,3 -0.9 -3.! *.J,'0 *3,4 +9.0 
21.3 72) -23.3 16.5 -15.4 -('4.2 I).,l -14.3 -5.l) -2.0 -1.3 .1.4 -0.0 '0.0 
22.0 723 .14.3 .17.0 .16.2 -16.1 -17.8-1.6-0.3 .1.6 .1.9 .1.7 .1.4 '0.0 
23.0 /23 -22.0 -(0.3 -17.9 .16.9 .13.7	 -/3.2 -6.7 -4.0 -3.1 '3.11 -0.2 *0.0 
24.0 70.1 2'4.'i .19.7 -19.5 -1 O.?H4.4.1J.97.25.63.S'I./*I.S*l.0 
26.0 72:) +22.,) -.713.3 -('1.4 -Il.'? -15.3	 +11.4 -7.6 .1.2 3.2 '-2.! +2.3 *3.0 
26.0 /20 -2/.)) +24.0 -2(1.4 -19.2 -14,11	 '-Il.) -/,4 -'4.6 .3.3 -2.) *7.0 *2.0 
27.0 722 -25.1) .12.) -71.1 -17.5 .14... H4'' -/.2 'l.d -3.1 .1.4 +2.0 +3.0 
20.14 bc -21.8 -21.9 -20.4 -19,8 -18.'	 -1'.' .1.7 .9 .* 0.0 2,5 2.7, 
29.0 107 '26,8 -2'.' -21.8 -10,9 j5.7	 -11.8 .1,7 -0.0 -1.0 -fl.l 0.6 9.5 
30.11 100 .14.0 -21.0 -20.9 -10.7 -15.n	 -10,0 -5,14 -'.1 -fl.o 9,9 I.' 7.0 
31.0 1011 .17.9 -21.0 .21.1 -12.4 -14.0 -9,0 -74.5 -0.5 9., 2.0 '4.5 3.5 
32.0 109 2'1 .4 -2t.+ -20.5 -17.5 .18.1 "9,2 .1.0 -0.1 2.' 5.9 14.9 7.1 
33.0 190 -10.1 .19,0 "17,' .16.9 +14.0 -0,1 .1,1 7.0 5.5 6.0 9.9 9.6 
34.0 1041 -j9_9 -19.0 .jp,1 -16,5 -74,5 -0,2 .1,5 74.9 6.. 1.0 9,1 9.0 
32.0 100 .10.0 -21.' -20.5 '17.9 14,2 -7,0 .9,4. 14.9 5.0 5,9 111.7 10.9 
36.0 195 .15.1 -24.' -12.9 -17.6 .j4,5 -7.' -7.9 2.5 4.0 5.0 7,5 7,7, 
37.0 197 .16.1 21.0	 -22.4 -19.1 -74,' -14.7 .1.0 1.9 5.6 9.9 9.5 5.7 
38.0 1014 .15.6 .17.' .11.' .20,0 '15.' .1.5 l.9 7.'! 5.74 6.0 9.7 5.6 
39.0 107, .16.7 .14,7 .13,0 .13.' jS,4 .1.0 .1.5 0.' 7.o 9.7 19.1 10,44 
442,0 104. -24,0 -24.fl -27.1 -21.' .16.0 -0,0 -0,0 2,5 8,o 9,0 7,0 7,5 
41.14 102 .14.9 -26.0	 -25.9 -23.7 -1,.' .7,fl .17,5 '4.9 4.4 10.0 10.5 12.1, 
42.0 102 '.3)4,4 -29.fl	 -26,' -24.9 _10.0 -9.0 -0.4 2.fl 3.0 7.0 12.0 12.1 
43.0 107 .16.0 -35.0	 -05.' .17.9 -21. .1,0 fl. 5.fl 5.0 9.fl 10.0 11,9 
44.0 99 .17.3 -34.1 -30.0 .17.4 -7,7 0.1 5.4* 6.o 5.0 7.7 1,3 
42.0 95 -34.0 -27.0 -23.2 -18.' .5,' I.' 5.6 7., 10.1 10.9 11,0 
66.0 91. -32.0 -20.' -20.6 -15.0 .1,0 1,71 5,0 7,, 18.1 17.7 17.4 
47.0 85 -27.3 -27,5 -21.7 H'.4 .1,0 9,I 9.7 14.0 17,.' 15.7 15.5 
48.0 85 -214.2 -20.7 -14.9 -15.1 '4.7 4,7 0.0 77,1 15,9 16.1 16.3 
'49.0 43 '-26.5 -24.6 -19.9 -1'.' -1.0 6.0 9.3 12., 15.0 74..' 16.1 
541.0 RI '25,0 -22.' -16.5 -12.6 .4,5 7.4 i4.s 20.0 21.1 22.0 29.5 
51.0 7, .11.1 22.1 -21.1 -15.5 -1 .0 70,0 16.1 1'.' 27.0 2l.* 21.9 
52.14 67,
-2°.4 -22.5 -21.0 -16.' '.1,0 0,4 11.0 19.+ 20.5 2t.'* 21.74 
53.0 61 -26.0 -20.5 -15.6 '-57,0 1,4 59,7 79.5 19.6 20.4 771.4 20.5 
5(4.0 55 -21.8 -10.' .10.1 +11,0 5,4 10.4 15.7 21.7 31.5 32.0 32.3 
5.0 55 .58,9 .10.7 -16.' -9.4 5.0 10.'! 29.'1 23.' 31.5 39.0 35,2 
56.0 os -1 4 .8 .13.7 '.7,0 4,5 55,7 j9.7 27.0 22.0 21.)! 23.5 
57.0 37 -12.3 -.fl 5.1 10.4 2.' 22.. 22.7 2'.' 22.9 
511.0 31 -19.1 -0,4 -1.1 11,4 21.9 21.' 24,2 24,4' 24.5 26.7 
59,0 20 -11.4 -12.0 -1, ifl.fl 2'.' 25.9 2'." 29.5 29.6 25.8 
60.0 17 '11.7 -10.5 7,fl 37.5 14.5 34.' 35.9 35.2 35.' 
61.0 44 -15.7 ' -54,0 4,0 17,? 46.', 45.0 47,4 (47,0 47,0 
62.0 7. .17,3 . -19.0 29.7 29.4 29.6 29.8 09.6 29.1, 
63.0 4, '-20.4 -1+.0 4'.n 42.5 42.o 44.8 40,5 42.5 
64.0 7 .1.0 '.0_fl -9,1 73,? 3_fl 0_i 0.1 0_I 
642.0 I 19.8 . 19.9 
66.0 I 19.2 13.0 
67.0 I 6.0 ' 6.0 
68.0 1.3 PoOihive 06 Ilind from the tot)	 (240'). 1,9 
69.0 5 .0.5 Neg3tive C, vied from tile hood	 (00'). -0_S 
70,0 5 1.2 1.2
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 6.10 
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERiAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28' 4 N 90' 36W JAN. I, 1956 to NOV. 7, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 2829' N 60' 33' W NOV. 18, 1956 to DEC. 31,1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 2629' N 80' 33' W JAN. RI60 10 DEC. SI, 1967 
FLORIDA _________	 _________ ________	 ________ _____________________________ __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. RUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 085 SPEED	 (OEO) 0.135	 1.000 2.280	 5.000 5.900	 50.000 94.100 95.000 97.720 99.000 99.865 SPEED IDES) 
5 : C 794-44.2
-I).4	 -9. -0.5	 .6.4 '4.'5 -4.2 *0.5 *l.9*3.I*9.o.5.9. '4.0 
I.) 414 -41.0 -,7.2	 49.j -13.)	 -11.4 -8.2 -2 .**2.9 *7.3 *42.2 *1.1.2 *47,9 *48.0 
2.') 711 . 40.!) .44.4	 13.d .44.7 -9.4 5.'i -U. i.5.'*9.9*43.8*45./*22.9,23,0 
3.,) 79') -44.2
-14.9	 -12.1 -9.7 -1.7 3.,, +1.) *7.2 .42. 'I*16.2*)/.,1*29,9.26.O 
9.2 719 1.1) 9.7 .1.1	 .6.9 2.. *2.5 +9, ................. 20.9 .32,0 
5.j /44 . 47,.,) -8.9 -7.!) -5. '4 -4.) .9.! *11.2 *44.) *24.5 *33.9 *36.0 
6.,) 711 _t0.0 '.9. -7.7 '.5.43.9'1,.**13.2*19.8*23.O.243.4.30.9 +99.0 
7,44 714 -I).)) I13.5 -7.9	 -5.8 ). 5 *4.4 *16.1 *22.'l *20.0 *32.5 *92.7 *64.0 
8.0 1.41 15.Il _j'I.9	 )'I.S -2.4. '4.5 *9.I*8.4*19.4*46.9*32.0*34.7*96.9 *69.0 
9.4) 744 -l5.0 -45.1	 )4hi .7.7	 9.5 *3.7*I).Z*23_l,32.9*39.8*9J.)*43.9 .80.0 
0.,) 74') _)7.!) -45.1	 12,2 *44.,) '4 •4.' *43. J26.937.7+93.0*97.5*69.9,70.0 
II.,) 774 -I/.o 5.9	 I7.2 -14.6 -3.0 *11. 1*I0.I*3U.5*4).3.45.7 *40.3 *70.9 *72.0 
12.4., 749 4.l.4l -is. 9il. S -6.u-9.8*).1*I l,.0*J3,3*74.7 . 94.J*54.5+479 *73.3 
I).,! I'll 1*.'., 47./	 )43 4.,4 'l. 4.7'I.32.99I.4'99.2''47,i+55,9 *65.0 
19.)) 14', -42.)) -9.3 7.3 -'4.2 +l,4*I'4.*20.) *3.,.6 *39,0*42.) *98.9*99.0 
5.14 794 '. 41.)) )	 4 .,	 -7, -4-13-3.6 •I.lI2.'l*22.'4+20.6*33.8*38.2 .48.9 +97.0 
46.0 744 _43.0 _)).3	 2.l 'S.0	 '3.2 9.4 +8.) *46.4 *43.4 +26.8 *34.2 *35,9 *39,3 
7.0 794 -40,1! '43.4	 .6_I
-45.7 .3.9 '4.) *9.4 *43.9 *47.) *22.0*25.8*30.9 *32,0 
18.11 799.!..)
--'.1	 -4.3 .4.6	 '.5.4
-2.4 +0.2*6.9*11.4. *443.7 *20.5 *25.9 *90.0 
9,,) 749 . 4),)) 9.3 /.5	 94.,0.O'2.9*7.J'IJ.8*)3.I'23.9*243,4 
211.0 799 . 42.2 -4.)	 '.8.1 .7.7 *7.9 4.4 -2.0 *1.1 *5. l*7.5*l3.)*47,9*23,U 
2).) /91.41.,) -44.0	 )fl) .9. 54.776.,,-2.0+Q.4.3,9,6.0+/.7.j5.9, 16.0 
22.,) 1)9 .43.2 -11.9
-4)).)	 -9	 ................................ 14.0 
23.0 744 -47.2 -44./	 -43.1
-II.) .40.0 *7.a 3./ 0, ..................90 
29.!) 71') -4').)) 11.4	 42.4 -11.9 )0. '4 7.93.,-CJ,U *3.U*5.9*7.5+)0.9+ 11.0 
25..; 744 '.44.1) -42.9 *41.' .4,3.5 _1./ -4.4 *0.5 *9.1 *6.2 *0.7 *40.9 +11.0 
26. , ) 799-).,.,) -43.4 -42.4 ui	 ........................... 10.9 *42.0 
27.9 i9• -17.9 ............................... 12.9 +15.0 
20.0 78 -1 40.1 -12.' -12.0 -7.3 -0.0 3.7 9.5 10., 11.7 11.3 11.5 
29.0 97 15.4 -17.7 -10.8 -0.0 7.7 7.5 11.9 12.o 12.6 13.7 13.7 
30.0 94 -18.6 -9.1 0.0 -5.7 7.0 9.9 13.', 19., 28.7 21.9 21.5 
31.11 414 -16.7 -12.7 -12.7 _14,fl 5.7 10.7 10.9 20.n 20.0 27.4. 21.9 
32.0 90 -1'.', -12.0 -9,3 -44,4 '5.77 11.4 19.5 00., 25.7 25.9 277.7 
33.0 944 *0,4 -9.0 -7,7 -2.7 77.7 19.9 20.9 23.fl 32.7 39.7 30.8 
34.0 90 8.8 -7.0 -'4.5 -2.0 7.77 18.' 23.9 25.77 27.7 27.7 27.8 
36.0 9)) 1'.l .11.8 -7.5 -3.' 77.9 20.7 25.5 29.n 34.7 07.' 37.5 
36.0 91 -16.3 -9•fl -9.7 .3,44 3.5 21.' 277.9 30., 31.0 32.2 30.2 
37.0 90 -10.6 15.fl -10.5 .6.0 9.0 29.1 28.9 31 .n 34.7 35.0 35.1 
38.0 40 -17.3 -9,0 6,9 9,7 8,9 23,0 32.', 35.4 37.1 39.2 33.9 
39.0 90 -10.5 -7.9 -77.0 .7.6 11,8 31.4 37.0 38.0 483.5 '40.9 60.9 
40.0 95 -9.3 9,0 5.1 0.6 15.1 39,14 44-.l 43.4, 45,0 445.7 445.9 
41.0 96 -7.5 .,8 -6.0 2,0 16.' 344,7 411.7 '48.6 50.7 50.7 50.9 
42.0 97 -3.7 .7.8 -7.0 4,44 j2.0 3144 47,7 51.5 55.0 55•9 54I 
'83.0 97 '17.5 7,0 _8.1 5.7 19.9 36.4 52.1 58 57.0 57.1* 57.3 
'44.2 90 '17.5 .44.4) .97 5,77 j9O 49.0 47.9 48.* 50.' 57,0 57.0 
45.0 9, -17.7 2.' 0,4 3.5 29.5 40.4 53.7 50.6 50.1 53.7 52.9 
46.0 93 16.6 -77.0 0,9 0,4 25.6 48.4 58.44 57.6 65.9 69.4 55,7 
47.0 91 -19.6 4.0 2.S 6.' 29.9 45.4 53.7 50.8 59.7 49.7 69.3 
48.0 89
-'.6 1,0 4.3 10.1 20.9 48.14 53.4 49.1 777*.1 777.5 74.5 
49.0 94 0.3 1.6 5.7 1fl. 30.0 50_6 62.7 7., 43.0 544.7 86.9 
50.0 80 7.8 0,5 3.77, 37.0 35.3 59.8 64.9 76., 88.7 89.7 89.8 
51.0 76 7.6 4.5 13.' 3.8 514.7 67.7 90., 80.1 97.4. 81.8 
50.0 7 0.6 3.' 14.4 33.4 57_I 72,7 40,8 95.0 97,4 92.7 
53.0 70 1.3 3.4 5.5 jS.6 39,3 5q,o 72.5 79.5 85.' 91.9 87.0 
54.0 69 0.1 5.' 6.9 17.' 440,5 59.7 70.9 74. 76.8 76.0 75.9 
55.6 57 9.0 3,9 8.0 18.0 37,5 56.0 70.', 76.' 81.6 81.9 01.8 
55.), 49 7.0 2.1 •4 16.6 37,5 56.4 73.', 79.6 76.7 777.4 76.9 
57.14 4)4 9.4 - 6.0 13.7 30,5 56.8 77.0 40., 80.7 51.1 81.1 
58.0 30 0.5 2.7 17.6 37.0 59.4 69.9 77., 71.4 77.8 71.9 
59.0 27 -5.9 7.4 12.2 34,3 59.7 52.7 73.' 73.4 73.8 75.9 
60.0 22 -7.9 -0.9 11.3 35,77 57,9 57.0 79.77 78.0 78.7 79.2 
60.0 19 14.3 26.2 42.0 57,8 85.4 84.77 84.9 5)4.4 84*5 
62.0 44 27.0 344,0 5,0 779.0 63.7 69.7 69.1 63.7 
63.0 2 20.9 28.0 74,8 7.7 77. 77,0 77,2 77.2 
54.0 I 3'.3 37.3 
65.0 1 00.7 42.7 
66.0 I 24.3 26.0 
6/.0 I 15.4 15.4 
68.0 7 6.5 P+*itive is WOOd Ire,, 16. 1,01	 (21,9') , '4.8 
69.0 1 0,3 11*gOtillli*Wt+d I1'++! tile heod	 (60') - 3.2 
70.2 1 2.5 22.5
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH	 TABLE 6.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 01027 Sn, PATRIC K	 SF9, 7 28	 4' N 80' 36W JAN. 1,1956 t	 NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 So, CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. 18, 1936 to DCC. 31,1967 
RAWIMSONDE FLORIDA 
ROCKE1'SORDE 28 km op CAPE KENNEDY, 5 28' 29 N 80' 33' W' I	 JAN. 960 to DEC. SI, 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(AM) 08S SPEED	 (DES)	 0.135	 .000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.868 SPEED (DES) 
sIc ;.')j '9. '7.1, -8.7 _5 ........ -3.1 '0.4 *2.9 *3.4 *5.3 'b.0 '9,0 
I.:, 749 -14.1, 14.5 _14.3 -I'). i . /.i-).9 •5.''l0.6'I4.6 *41.5 424.0 .22.0 
2.o 12.) -II.', -12.4 -Ill. 'I 9.'. 9.6 •O.J'l.'I+13.S*I6.S*24.d.33,u *32.0 
3.1 13', -'1.9 1fl.3 2. .-S.)'-2.1.2.U.40,9.)7.6.ZU.6023.4,3I,0.32,0 
'4.)) ,2.J -u.s 9.4 _O.l -5.5 -7.0 *3., '12.0 '49.7 '2.1.3 *26.5 '35.0 *36.11 
5.)) 7.7,1 -14.9 9.9 -. 4 4.4 3.5 *â.4*45.3*43.4.43.3 *32.1 .39.0 *90.0 
4..) 72:, -i.j -10,3 -7.5 4.Z '1.5 .9.6.I8.b*27.J.34.3.37.*.q9.S.55,U 
1.11 /2,1 -1,,.l 14.7 6. 13.:''I.'4'II.d*44.U'3l.67.9'90.9.'4q.b.95.4 
.4..) #2,1-)') .0 -II.? -7.4 -2.9 '9. 7'.J *25.3 *36.5*94.5*96.8 *53.0 *59.0 
9,9 j2..j -".1*3 -13..) -./.n'2.iI*4.q')o.4*29.J*i l.4''46.0'50.,'03.0009.4) 
U.) 72w -.'#.') -13.7 -4. 3-4.I*0.4*I'4.*+32 • d''14.U'53.Y'59.0,92.0+93.0 
II .')12 1 ? ,.'fl 75.3 -3.9 '0 .0 •6.d'44.9'36,2054.3 '58.5 '65.0 '07.0 *06.8 
l2.) 723 -23.9 ls.2 .10. 4'3.'3'/-O'23.6'3d.4'50., 62.7'66.4*95.0 496.0 
Ii.) 72.,i7..1 '49.3 -6.9 -2 ..l 'd.Z*14.3036,9 *'49.0'55.6*65.d*93,0,97.0 
14.1) 72.4 -II.,) 12.) -5. 4.)1.5*9.M*,I.0,3'4,4.43,4 .90.6.50,0,71,0,70.0 
40.2 72', 24.0 9.I .4. 4*U.)J*9.)*42.'4*40,6*30,'4.39,V*96.0*57.U+50.0 
6.9 72,, -19.3 '7,3 '3.4 '91.9'6.3'I4.*23,5 '29.2 *33.3 *35.9 '.19.0 *55,0 
1.3 729 _II." '6.0 1' 2'3.','I0.o'l8.l'23.7'26.029.3*34.5,37.0 
4.4 72,4 -Ii..) '7.5 .5.6 '3,2 *11.0 .5.0 .33,4 *17,7 *39,5 *22.9 024.4 .29th 
49.,j 12) -II.)) -7.1 -s.c -'7.0
-'1. 6*".0'0,80l3.9+l6,5'24.4+27,0.28,Q 
20 . ': 721 _7..J -7.1* -6.3 ''4,5 .7. 4*4.'706,0044,/*3'4,40j4,4.49,4
- *25.0 
24.,, 72,) -II.,) 0.) -0.. '5.1 '/'I'I.4'0.J'lo.0'43.S'I9.2 *27.0*26.0 
22.9 7.1.1-14.) -9.) -7.2 -5./ 2. '7 *7.'? *6.8 04)3.9 *474.9 *47,9 *37,5 *24,0 
23 .71 72.) -I4.0 .7.1 'O.') '2.2 *4.7 -1.9 '32.1 445.1 *47,9 *27.0 *20.6 
74.') 72:j-lj.9 ,,l. ..	 .5.) 5.S.7.7 .3.0'9,'?*3j.4 '46.1 *1.8 '23.0 *29.0 
25,,) 72') -41.3 1,1.)
--.,?'I-'-4'5.4'Il.J'l5.I'lI.9*2U.920.0029.O 
26.)) 72') 12.7) '11.5 -9.? -74.5 '0. 9 *4.9-13.1 *47.? *49.9 *24.7 *27.0 *28.0 
21.11 74,1 11.0 -13.2 -'7.1 6..I '3,7 *3.4 *15.4 fl9.S '21.9 *23.6 *,U *30.0 
20.0 99
-9.2 -4,fl -3,3 I.' 19.6 19.0 24.5 23.. 27.1 29.1 29.1 
29.5 Si) 74.5 -9.0 -9.74 6.6 19.0 29,0 29.5 09.0 33.1 39.', 32.7 
38.0 974 .9.9 -7.' -3.7 5.' 17, 274.0 30.4 39.0 34.4 33.0 35.0 
31.0 41 -14.0 4,fl 0.3 7.4 1'.S 27.9 0'.S 34., 35.9 37.1 37.' 
30.0 Si -'.3 2.' 2.3 9.6 20.0 30.3 34.' 37.n 39.i 39.5 39.5 
33.0 92 -10.7 -7.' 2.9 j9,* 29.7 374,9 39.9 43.0 45,3 44,5 44,? 
39.0 97 -10.5 0.3 2.4 16.3 24.0 34.7 39.9 44.9 47.3 47,4 447,7 
35.0 97 '39.4 4.1 44.4 19.' 24.13 39,5 44.13 49.5 50.1 50.7 50,9 
36.0 90 '29.2 5,0 7.3 15.4 p7.7 39,0 47.5 51.o 59.3 36.71 54,3 
37.0 91 '29 .7 7,1 9.9 17.' 20.0 749,3 33, 57,, 59.3 50,' 59.4 
38.0 9',
-19.2 2.' 11.9 16.0 39.5 445,5 51.3 59.. 64.3 7*4.9 55.5 
39.0 So -5.7 5.' 13.1 p0,3 39.9 59.0 54.7 57.0 67.' 69.3 59.9 
40,0 94 -1.7 12.9 12.9 29.0 39,0 5l,, 30.5 52.9 59.9 70.0 70.3 
41.0 93 -13.2 17.9 16.2 28.' 40.4 59.2 60." 52.0 70.1 73.0 75.2 
42.0 92 -3.0 13.3 14.' 434.5 49,3 57.4 50.' 57.0 71.3 7.3 72.2 
43.0 92 -9.1 12.' 10.4 30.' 745.3 59,3 72.7 7'.' 73.4 74.9 76.2 
44.0 89 '.5 15.3 20.4 33.7 51.9 54,0 74.4 89.fl 85.3 95.9 93,9 
4.0 91 '.5 13.' 25.4 34,0 54.5 72,5 914.' 99, 94,3 94.0 96.9 
46.0 94 4.8 15.0 27.9 39.3 59.0 74,4 914.0 99.0 902.7 103.9 303.4 
'41.0 53 '.2 243.9 29.2 43.' 69.9 80,0 95.4 1043., 353,' 305,0 ¶05,0 
'48.0 9? '.5 21.' 33.9 45,4 574.0 84,0 45.0 152., 1D4.' ¶04.0 ¶03.0 
49,0 85 74,9 27.' 37,1 95,5 59,2 94,9 95.9 1074., ¶07,' ¶09.9 109,3 
52.0 So 4.9 29.0 35,' 47,9 79,71 99,7 99.0 104,, 314.7 315,0 315,0 
51.0 77 7,9 25.0 31.9 50,4 50.9 93,9 'o0. 10'., 104,i 3)144.9 ¶04.74 
52.0 76 4.5 25.' 30,7 46,0 50,0 47.4 40.' 352.. 306.9 306.9 105.9 
53.0 79 9.4 25.4 09.9 50,4 73.0 99.6 99.4 104., ¶10.0 ¶10.7 ¶10.9 
544.0 59 1.3 20.'* 30.3 49,0 74.5 99.9 302.0 111.6 110.6 319.4 ¶19.0 5•Q
57 0.8 25.' 25.4 53.3 79,77 93,0 101.4 107.0 311.3 913.5 111.5 
56.0 47 '.7 22.' 29,0 54.5 70.3 90.2 102.0 103.o 304.3 304,6 305,9 
57.0 91, 4.7 26,' 25.9 53.3 79,5 974,4 99.9 104.0 104.6 107.0 107.1 
58.0 39 24 .'t 25.9 53.0 59,9, 99.7 109.4 111., 311.7 112.1 112.1 
59.0 26 22.6 41.9 54.4 70,9 90,0 109.44 105.* ¶07.0 107.4 107.7$ 
52.0 24 34.8 36,5 67.3 774,0 95,9 95.0 011.0 311.0 312.0 ¶12.0 
50.0 1*, 3.2 446.' 72.0 89.74 116.9 114., 114.6 115.1 115.1 
62.0 19 34 .1 52,4 7'.5 89,5 314.' 119,5 119.; 319.7 319.7 
63.0 Il 27.9 49.4 69.9 80.2 96.6 96.7 95.9 95.9 96.? 
64.0 .7 41.5 49,1 59,5 97•0 53.0 94.0 94.9 94.4 94,4 
65.0 4 45.8 54.0 81.1 89.5 80.n 82.3 4'.' 82,? 
66.0 4 67.0 49.0 71.7 70.4 71,0 71.5 71.5 71,5 
67.0 o 14.5 . 31.0 57.' 57.6 57.o 57,3 57.5 57,9 
68.0 4 7.9 Positive is wind foe,,, the toil (240*) . 23.0 87.6 97.9 89., 55.3 '19.7 89.' 
69.0 .9 '37,5 Negotivo 16 17102 Pro, 11,0 hood 	 (60'), 29.5 73.4 71.7 71., 71.4 71.0 71.9 
78.0 43 '35.9 .34,fl 95,9 94.1 93, 93.7 93,0 95,9
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 6.12 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE cc DATA ELEVATION STATION MSL PERIOD OF DATA LATITUDE LONGITUDE RANGE
- (mat.,.)
EASTERN TEST RANGE 
SERIAL COMPlETED 0 to 27ko, PATRIC K	 AFB, 7 58' 14' N 80' 36* JAN. I, 1956 to NOV. IT, 956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 010 27km CAPE KENNEDY, 5 28' 28' N 80' 33' W NOV. 18, 1856 tO DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28' 29' N 80' 33' 8 JAN. 860 to DEC. SI, 1960 
FLORIDA - ___________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
ALT NUM lOIN	 DIR
0.135 1.000 2.280 5.000 5.800 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEGI 1KM) 88$ SPEED	 bEG) 
src 744 . 00 6.*'..U.'4.22'3 -2.4*1.1*2...............
9.0 
4.0 7'?.? -10.0 -12.0 -41.1 '0 _44.8_0,0*6.7*ll.3*I3,**hl,00
8.0 .22.0 
2.0 784 -44.0 _3.0 -13.1 -0	 ...............9.9 lS• 0)8.1 '.24.44 *30.9 *33.0 
3.2 78) -40.4) 31.9 -7.6 4.3.6_.).O*17.'*)3.l*I9.5*2Z.1*1S8*32.9'3'4'0 
'4.)) 7)4 13.O 9.9 9.9 .9.4 -2.3 '12.7 *3. 3 .44.4 .24.0 .28.6*34.0 *31.0 *49.0 
9.)) 7').? -19.0 -13.9 5.) -7.3 -2.3 *J. J*I).92I.0*2a.9*33.9*30.2*99.9*5l0 
6.0 744 . 11.0 )3.4 .4.2 - .................. . '47.9 *54.0 
7.0 7444 . 17.0 -)S.? .6.8 -4.43 -0.1 *5.0*)1.*028.1'35.4'9I'8"'')4353'9 *644.4 
8.4) 75') l5.O .5.9 -7.0 *0.7 *7.5*39. 0*32_7.93.6*49.U*S*.04'4.9'69.l 
9.0 744 .30.0 -tO.? -7.1 -3.3 -0.0 '0.7 *23.2 *38.0 *oO.7*55.6*60.1.10.9*73.0 
20.7 74'l -29.3 24).? -7.7 -3.2 .0.0*9..4*26.4'.'42.0'5'4.3*60.0*67'0 *70.9 *89.0 
11.0 7'?') -)1.S -IS	 .................................,7.'4*65.0*68.S*86.9*9I.0 
12.0 74? -12.0 -34). 8 9.? -0.43 .2.3 *43.5 *34.1 *97.4 *59.2 *68.0 *73.) *9'4.9 *46.0 
23.0 74.4 -7.0 _6.,I.5,).9_6.U*l2,2*3I,0*97,3*0)4,**656*)438*769*31 
19.1 79'? -3.0 .	 -2.0 .1.3 .9.J.1.I*I5.I*30.U'94.3"5.5'6J'07)'277'97'0 
5.4) 744 84.0 .3.9 *0.7 *3. 9,7.4.)9.9*74.5*.89.3*97.2054.U*61.1*70.4'7I'0 
46.,) 794 .'4.0 .3.9 "1.1 -3.1 *6.1 *22.3 '23.8 *32.0 '90.3 *95.8
*54,5 *59,4 *431.0 
7.,) 79, . 43.0 .7.'? -2.7 .0.1 •34 •9.i. '18.5 *2'. 1 +3'4.2*39.0*5'4.2 .59.9 *57.0 
9.0 794 *6.0 .5.8 -3.) -I. 3.I.Z*4.3*I4.2*21.5'28.4'3I.9'39'290'9''4l'0 
29.4) 7?') -1.0 .9.5_2.2_0.5_2.3*l,12*l6,0*22,0*25_830*33_9*360 
20.4) 70.4 .6.0 .5.8 .4.8 3.2 '.2." *4.9 ,o.3.I2.**l9.8*22.8'20.133.9*34'U 
24.0 7980.0 .6,0 -5.7 -2.3 -41.3 *i.0 .	 *4),6*)6.,*Zl.0*22.1*32.9'35'0 
22.0 79'? -30.0 -9.12 .0.2 -5. 9_4.0.O.,*4.*_)U.0*I6,9*l9,3*243*279*340 
23.0 79') -13.4' .30.9 -9.4 -6.1 .9.44.Q.J*6.44*lZ.2*l7.I*2U.9*297'279'20'0 
29.4) 1'?.? _)4J.4) -9.5 1. 9 9.0,1).6*/,S*I5.l*24),2 0 29.2*1*_2 *32.0 *35.0 
25.4) 784fl.j .443.9 *34).), 7.5 _5.43.2.'?.9.0.)1.S*433.326.5*30.)*35.9*300 
26.0 /4, .44.44 -II. ?11.* . 4'.J .5.) *2,? *10.12 *19. I 'iS.*20.6'3i.'2 .35.9 *38.14 
27 .43 7')') . 43.0 .33.5 .0.7.5.9*2.9*32.1 '2). U*26.S'30.ó*33.J*35.O*)°'O 
28.0 10? '.22.2 _11.' -12.'. -9,7 -2.4 15.2 20.7 25.3 39.n 37.7 3'4.0 39.0 
23.0 134 '.25.2 "19.7 02.0 10.l .7.1 19.0 25.2 20.9 37,n 31.? '42.9
443.0 
30.0 134 79.1 .j)4,5 -1). , -5,9 -7.1 20.7 20.' 39.9 39.1 38.4 444,0 45,2 
31.0 1'40 -21.1 -134.5 19.0 .9.3 2.0 23.1 3j,1 39.9 tl.9 ltl.0 444.5 44,7 
3J.0 19) '20.9 -15.4. 9.' .9,9 0•4 24.7 31.9 39.1 6'., 50.9 53.9 52.3 
33.0 142 '.24.0 -12.5 .jfl,4 -9,17 0.7 29.2 37,9 '444.9 50.0 54.'. 7,9.7 54.2 
3)4.0 1)44 31.2 -12.5 '.57,4 -10.5 -2.6 27.7 90.5 51.0 57.0 51.5 51.9 544,2 
35.0 14i -30.5	 . -17.17 -10.' -12.3 -2,' 25.9 '45.9 55.7 51.44 50.4 64.1
544,44 
35.0 1'41 39.0 -19.5 .55,0 -12.0 -2.5 24.5 445,17 55.0 5.0 66.4 70.7 71,4 
37.0 142 -30,44 • -29.5 17.9 -12.7 .2.4 29.7 49.4 440,7 5.0 55.4 7.5 72,9 
36.0 157 .39.5 -32,5 17.0 -17,7 .7,7 39,0 49,9 53.0 55,0 70.9 73.4 72,7 
39.0 14? '34,1 30,5 -10.5 .j3,0 -4.5 31,7 50.5 7,5.3 59,0 741.4 77.4 72.2 
40.0 142 39.5 -37,4. -20.0 59,0 .7,9 34,7 59,1 4.9 50.0 70.4 71.8, 72.9 
4j,$ 142 '4345.0 -41.5 -20.9 -14.9 -5. 37,° 59.5 51.0 55.0 70.4 71.4 73.9 
42.0 140 '52.9 '.40_I. .10.0 -11.5 . .0.0 31,1 59.9 62.0 59.0 70,0 7.0 73.2 
43.0 134 -50.1	 . -42.5 -22.9 .15.5 -2.' 39.0 54.7 45,0 59,0 72,0 75,7 74,9 
44 .0 140 .40.3 .24,0 -15.0 .7,0 3,9 544,0 66.5 72.' 73.' l's.? 74.8 
444.0 139 -42.4 . -34.5 .27.0 -13,2 -1.3 30,0 50_lI 59.0 70.o .	 73.0 77.0 77.2 
46.0 137 -39.0 -31,' -22. -11.1 -9,4 21.9 5'.4 11.4 75.4 77.4 79.0 79,1 
47.4 139 31.0 -31.5 .22.0 -10.4. .9,0 20.9 54.4 77.7 70.o 90.4 80.7 94.9 
49,0 j34 -35.6 -30.4 -11.0 -9,1 -0.44 09.0 54,7 90,0 93.n 94.5 449.7 59.1 
49,0 130 -37.1 -21.7 -26.0 .9,7 9,0 27.0 40,9 92.4 87.. 89.? 943,5 90.4 
50,0 127 -2'.9 -21.7 20.4 -12.4 9,0 39,4 57•9 99,3 50,1 58,0 90.7 90.1 
51.0 122 '.25,2 -21.' -25.' -52,0 -0,9 27,0 59,5 51,9 09., 99,0 99,9 90.6 
52.0 11'? 49.2 .23.0 -23.' -17.2 -9.0 20.2 50.8 94.9 99.4 91.9 202.6 202.7 
53.0 110 -47,9 . .29.0 -25.9 -15.5 7.4 20.0 59,0 84,9 91.' 94,' 214.' 2)5.5 
5)4,0 10? 30.1	 . -27,0 -25.' .14.0 0.0 24,0 59,4 94.0 91.3 701.0 704.17 ¶24.4 
5,0 9? -34.9 -22.' .19,7 7.0 24.0 59.4 99.5 97,, 112.7 712,1 717.9 
55.0 94 -21.0 -2).' -12.9 2,4 27.0 74.2 97.0 110.0 132.9 112.1 132.9 
57.0 67 29.5 . -27.7 .21.4 2.7, 20.5 74.4 94.9 107.0 104.4 104.1 lOS.' 
58,0 51 "34.1 .35,0 .18.1 2,5 27.0 50.0 99.9 104.0 709.17 707.41 107.0 
59.0 39 -31.1
,
-25.1 3,0 24.2 60.9 99.1 177.1 727.0 127.9 777.4 
60.0 27 32.1 01.9 1.' 30,0 54,9 702.0 1445,9 745,17 745.6 745,4 
61.0 15 -32.1 9.4 32.5 84.4 120.1 120. 720.9 720.9 720.5 
60.0 9 19.1 25.1 43.0 55.7 133.44 139.0 735.7 733.0 733.0 
65.0 2 69.5 51,0 52,7 513 52.0 5.0 60.0 50.0 
644.0 I 58.3 - . 592 
000101vO to wind f ro, the 0,11 (2)40') 
Nog3ti8'o 00 win,) 7on, the hood (GO'),
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HEAD AND TAIL WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 6.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAl. COMPLETED 0 to 27km PATRICK	 AFB, 7 26' I4 N 80 36W IAN. 1,1956 to NOV. IT, 1956 RAWIIISOPIDE FLORIDA (CAPE KENNEDY, FLORIDA 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28 29 N 80 33' W NOV. 18, 1956 10 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 2829' N 80' 33' W JAN. 960 to DEC. 31, 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM BIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 





-.3,' -7.0 -0.5 -9.3
-3.1 -11.1 *1.1 .3.1 +0.6 +9.0 +9.0 014.0 1.0 0711, .24.11 +jl.7 l2.1
-10,9 .'.O -'3.3 0.IJ b.9l3.9'39.2'1;,3fl3o +27.0 2.13' 3373, -22.11 -11.1 1l.2 9.11 1.fl 3.2*3,3 00, O*34./*l8.l*24.jo98,u*34,u 3.J 273,,, -22.0
-I -9.o+/.',-S.s-.. *2.5+Il.U*I0.1*29.9.49.O.fl.S *1417.0 
.0	
-7.1)
_5.1 1./ +3, 
5.0 370., .21.11 -39.9 ,1.0 -0.1 -6.33
_1	 •- 3 S."l7.3'6. 2*3U.003s.,1.335.3,03,3j 6.0 v70_t9,u -39.0 0./ +7,9 -5.1 I. I +S.2*2u, 0 'j.7 30.0 013.8 *91.9 +67,0 7.1) 070,, + 33,3 +31.3 311,7. 0.9 S7 l*•l *1.33 *25.2 *35.2 *91.3 +16.7 059.0 *71!U 8.11071,,- 20.8 _,',l.0 _I1.0 +9,! +8.'! 3.5+0. 2 '/0/ *39.9 +l4.J +53.s *608 +02 U 
'4. dol O ..-0,J.0 -21,7 33.I
.3/.,, /'5 !''1+ll.8031.5'96.u*62.os 3 'II +711.2 *91.31 10.0 73'', 7d.
_Zl .,16.l -12.4 '9.0 ",'-.''12.0 -31.1 '60.1 *57.0 o0'f.o +78.3 *93.0 
II .11 076, .31,1] -V.9 3'l.3 !'l.l -111.0 2.'i '34.3 039.0 099. 2*5l.203. *0o.5. 101.0 l2.11'7 6 , +33.,] ./1./ -/11.1 .36.1 33 .+ /.t'36.3', .3 '05. 0 03 . 5 0 74.0 0 80.3, IUS.0 13.13 3375., VlJ.,l -1.1.5 -:73.3
-37.1 -32.5 2 .1 *19.0 093.3 +39, 3 *61.1 •0,I./ *03.5 +99.0 
'4 .,j070,,V5,33 +2,1.0 -11.8
-16.1 +)/•l 3.', '36 .s
.1067.3+12..4+76.2 +09.0 5.2 hI's +33.4) +21.2 l5.J -10.11 -33.7 3.9 *)'l.3 '3.I *'I3. .1 ''42.0 *64.9 *60.3* 10.0 16.0 '470,. -09.11
-233.2 1'l.'I -32.0 9.', 4.3 *30 
.S'II.9+39,9 *52. U '9, +60.0* 66.0 7.2 276,, -00.33 -16.6 -42.0
-11.2 -9.1 .'i.1 •"'"'22.2+3U.9035.UO39.5 *147.8 *59.8 50.11 1 7 1. 5 + 23.33 15.9 -10.,)
-II,,, 111.,1 +0•++4.0*l0.11+23./*20.4032.0*90.3097.0 I? .11075','.l9.)3
-17.1 -39.0 +33.3 +33	 1 9'9'J.1'3'J,'4'I7,5*72 • 2*20.o+311,7,.49
.13 20.0 87', -33.0 I1.'l +37.2 _15.1 33.I -12.1 +1.'l +6.U*13.I*I1.b*23.'3,29./, 15.0 25.0 HiS., -3-1.11
-9) ...... 0	 -30.5 -35.! -II,,! -2 . 0 * 9 , 00 I0,5*34,U*17,90275 +39,0 22.0 07'', -33.0 92•7 19.4
-19.11 -16.1 -12.5-3./ *3.9 *9. 0 *11.1 *I/..3 +fl,3 +914,0 23.0 075., -31.31 29 .,3 + /0.9 . 39.2 -37.4.33.3+3. 
29. fl871.,-3-4 .13 /1.1 21.4 -'II.) -39.0 19.2 
20.0 070+ 38,Q +21.11 2/.0 1.I -37.0 +I5.I,4 0 *6.2*13.l*l/.502 I.', *30,3J 26.0 075s -33.0 -	 -.11.0 23,9 /1,9 .931.31 15 ........1. 9 'I5.5*20.U*;'4.6033.o, '49.0 27.0 *7'., , +11,3) V.3.6 -29.0 +.13.2 .70.9 15.I +9 •1'0.1 I/.5'22.0'29.2 *36.3 +18.31 28.0 lO g o 29.3 _29.0 -25.1	 -27.7 -21.6 -16.9 '1.fl 12•+ 2l.0 25., 27.0 39,2 34•0 29.0 ¶226
-27.9 -27.' 25.0	 -28.1 .27,1 -17,0 .6 10.9 23.7 26.' 29.6 37.9 #3.0 30.0 ¶2104, 29,4 -26.6	 -28.9 -22.1
-17.'
-'.' 17.' 27.' 30.0 34.1 39.5 3014.? 31.0 1252 -01.6 .30.0 -27.6	 -29.9 -22.9 -17.9 -0.8 21.0 29.9 35.o 38.1 41.5 44.7 30.0 12744 -36.8 373.0 -27,'	 -29.6 -27.9
-37.7 9.1 26.n 3-.0 333.0 39,9 9t. 52.9 33.0 1099 '944.6
-41.7 -27,6	 25.0 -23.'
-17.9 0,6 29.5 34.9 39.' 342.9 50.0 66.5 34.2 0515 -47.1 -40.6 -29.5	 27.0 -26.! *10., 0.7 25.9 36.1 40," 337.5 331.0 68.2 35.0 133o -45.0 '.48.0 -31,8	 -30,' -25.0 +10,, 0.6 25.8 39.7 45,, 50.6 330.0 644.8 334,4 1333 '.50.7 -57,7 -39.1	 -25.' -26.9 +22.8 9.0 25.7 35.33 '45. 50,7 55,0 71,9 37.0 1330 -49.9
-62.7 -38.0	 -30.6 -25.1
-2l. 0.5 27.0 340.7 l47.o 55.6 65.2 72.5 38.0 1340 65.7 '.55.0 -333.31	
-32.5 -29.0 -2.l fl.0 29.9 47.9 349•o 51.5 71.5 73,7 38.0 0555 50.1 ..55.0 .39.'	 32. -30.7 23.6 9,34 31.1 44.1 52.0 633.1 10.? 71.7 42.0 0357 -59.3 .57,0 -39,' -36.6
-39.9 -70.+ 9.! 30.9 47.0 55., 59.', 70.2 71.9 40.0 1347 -64.2 -57.2 -302.1 -37.9 -34.3
-25.' 0.9 34.0 349.5 57.0 61.0 72.2 73.9 
'40.0 ¶3349 .61.1 -59.0 -41.4 +39.' '.35,9
-27. 5 0.4 34.0 57.9 59.' 63.9 7.2 74.7 343.0 1339 -70.9 -55.2 -64.7 479 -37.0 2'. 1.0 35.6 59.9 62., 67.9 14.2 75,7 44.0 1322 -74.4 o55,0 .0477 +160,0
-40.n
-30., '.' 3.' 57.0 ss,. 72.7 '45.4 BS.9 45.0 030+6 -75.5
-56.0 -49.0 -44.9 -40.5 -30.7+ 0.fl 30.0 60.6 60.0 7i., 91.6 94.9 46.0 1297	 15.5 -533.2 -48.6 -45.' -41,7 31,l 9.6 40,4, 63.0 70.0 79.i 90.1 ¶03,4 
'41.0 126! -11.0 -60.7 -50.6 -47.' -42.9 -31.0 4,0 40.6 66.0 76., 01.7 '02.7 106,9 48.0 1239 64.6 55,9 -51,1 -47.4 -42.9 .31,! 5.1 345.0 60.6 80.0 85.' 102.1 '05.0 
'49.0 1210	 -66,3 .55.7
-52.2 -47.7 -43.9 -31,0 5.6 346,7 72.1 65.. 90.9 tOS.4 189.1 55.0 1178	 6'.3 -56.0 _52.6' .340,5 -44.9 +37.1 6.' 46.9 72.' 89.0 91.1 104.4 '15.9 51.0 1131	 71.5 -66.5
-51.' -40,0 -44,0 -31,1 6,7 347,0 70,9 80.o 92,.' 107.5 108,5 50.0 ¶071	 '.89.1 -62.6 -52.0 _59. '046.0 '31,' 7.0 44.0 70.4 9',,', 93.9 102.8 '09.9 53.0 1011	 64.9 -55.6 .540 .50,0 -46,6 .31.0 7.5 49.0 72.0 84.0 900.5 ¶10.6 ¶16.9 54.0 924	 -47.5 -62.' -54.6 -51.' -46.5 -37.9 7.6 50.33 75.' 99.', 97.3, 119.7 ¶20.6 55.0 64ll	 61.2 .49.0 -54.7 -50.0 -46.5 -37,7 . -
	 9,1 5fl,9 75.0 87.0 96.9 '10.6 112.5 56.0 7147	 .946,1 -61,0 -54.0 '34.5 -47.1 .37,6 0.0 50.0 77.' 9!.. '00., 111.0 '32.5 51.0 640	 .65.4 ..550
-51.' -47.0 .33,31 7.0 544.5 80.5 94.1 90,3+ ¶20.1 ¶21.0 551.0 5133	 -69.6 -56.0 -52.0 -49.1 -34,7 0.7 50.7 79.1 341.0 109.6 ¶32,4 '39,0 59.0 393	 '.65.9 -60.0 -55.0 -49,4 34.9 '.0 54.0 78.9 49." lOS.' ¶27.7 ¶27.34 60.0 273	 .59,5 -65.0 -50,0
-52.9 39,0 0,0 50.5 52.4 91.0 l07,. '49.4 '45.6 61.0 10,	 74,5
-72., -63.7 -59.6. ,42.S 9.9 57,4, 56.5 59., 154.1 120.0 120.6 60.0 129	 .01.9 -17.0
-74.' -57.9 -41.7 1,9 50,9 86.0 97., 1)14.0 '39.6 133.9 63.0 75	 -48,9 -95.0
-01.0 370 8.0 634.0 80.6 45.9 ¶09,0 109.6 ¶09,7 64.0 49	
-4s5.1 .81,0 -67.5
-32,' -0.5 69.0 4930.6 97.0 93.7 94.4 914.0 63.0 31	 '940.9
-60.1 .407 '.11.2 550 90.1 81., 81.7 97.1 82.7 66.0 29	 5'.7 .50.9 41,'1 -1,5 59,4 6.5 71.0 71.4 71.5 71.5 67.4 2+4	 -119,14 -.---
-61.7 .30.9 0.5 51.0 58.0 ¶08,, ¶09.1 100.4 109.5 631.0 214	 .944.7 Positive 61 01,40 ire,, un toil	 (21,0') -61.5 -35,0 -0.5 87.0 115.6 126.,, 126.' 007.0 ¶27.5 59.0 20,	 34,5 Negative It wind leo, tIle hood	 (60') -37.7 27.' +0,5 531.0 '02.7 1034.. 409.0 109.' 104.4 70.0 25	 '940.7
.36.7 -3' .0 .5 76.0 914.34 114.0 114.30 114.0 114.9
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 71
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meter,)
EASTERN TEST RANGE SERIAL COMPLETED 0 t 27km PATRICK AF8, 7 28" 14 N 60' 36 W JAN. 1,1956 to NOV. IT, 1966 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 tO 27km CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 8, 1926 to DEC. 31 1967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 2829'N 80' 33' 58 .187. 1,19601, DEC. 31 1967 
____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) 989 SPEED	 (DEIS) 0.155 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.895
MAX	 DIR 
SPEED (DES) 
sri 744 -11.0 -9.4
-7.9 -6.6 -q. i..4 +4,6 '3.7 *9.9 '6.3 *7.7 *9,Q 
4.0 7'44 '21.1 _4).9 '.45.9
-14.3 -11.9 7.2 U.6+1.600,5*lO,8414.8.I6.y,20,o 
2.0 794 .0,4,1
-27.9 -18.8
-11.1 -13.3 8.9-2.3 02.0
.6.1 '7.7*10.5*19.9 .16.0 3.0 799 -90.5 -37.9 -23.9 -19.5 -46.0 -10.9 -4.! .1,7 05.5 07.9 99.7 l5.9 '24.0 9.4) 799 -30.1 .34.9 77.9 -23.8 '.18.2 '. 12.2 .5.3 '0.9 *5.0 06.9 048.5 '19.9 .25.0 5.0 793 -51.0 .34.9 '.32.0 -75.5 -20.5 '11.3 -6.6 .0.3 03.6 .7.0044,3.6.9 +27.0 6.0 794 -99.0 .43.9 "34.0 '.28,8 -23.3 "46.4 .7.6 -0.7 .3.'4 .6.3 '11.9 '24.9 *31.0 7.0 799 48.0 -30.2 -31.0 -26.9 -47.5 .9.6
-1.1 '3.2 97.9 '12.5 031.9 432.0 9.0 i'll .56.4! "03.9 "'11.0
-36.5 .79.5 -49.6	 -41.0 -2.3 *3.9 .3.0 442.5 '29.9 +26,0 9.0 749 69.4l -57.9 '.49. /	 '.39.7 -31.9 "22.1 12.9 -2.2 "4.! *9,0 '49.5 '26.1 027.0 40.0 790 "'44.5 '.96.!
-92.5 "35.2 -29.9	
-19.1 *3.3 •,5 47.9 '16.2 *29.6 *25.0. 11.0 749 -OZ.0
-14.9 '.50.0 -00.0 .38.3 27.1)	 -45.6 -'4.4 *2.2 .8.0 '43.6 •29.9 .26.0 42.0 749 -6.o .55. 9 '.54.0 '.16.9 .344.9 *28.3	 .16.6 .5.8
-8.4 06.6 '42.6 *20.9 .29,0 13.0 7.94 '. 85.3 -82.9 '.96.0 -'41.2 '.38.! -27.7	 -17.0 -6.7
-o. 4, .9,5*6,8047,9+ 26.0 19.41 701.51.1 -',l).+ .39.4
-36.3 -32.9 -25.7	 -47.3 -2.5
-4,! *4.3 +41,4 '49.9 .20.0 45.0 I'll -94.0 '95.9 37.5 -3Z.8 -29.8 -22.6	 -19.8 -6.8
-0.8 80.7 '6.7 049,9 *17.0 46.0 794 "05.0 '.3). '.76.0 -25.1 I9.9 12.4 .6.3 -0.9 80.8 84.6 '44.9 *43.8 47.0 79'4 -30.0 '.25.1). -74.0 -24.9 "47.0	 '.12.1) -3.9 -0.2 .2.8 09.5 +0.9 *42.0 10.0 7'49 '25.0 -24.5 -44.2 -46.9 -12.9 -0.6 2.3 *8.4 .2,9 +3.8 06.9 *9.0 49.0 741 -29.0
-03.9 '.47.0 -45.0 -43.9 "9.8 -5.0 -8.9 *0.6 +2,2 *9.5 *5.9 '8.0 20.0 744 -2!.,! -20.9 -46.!
-43.0 '.10.6 "7.9 -3.5 -0, 4 01,2*2,609.1 *7.9 .12.0 24.4) 7'43 -44.3 I7. "44,7 "11.1 '4.? 6.5 -2.1 "0.14 '2.1) *3.6 '6.8 .42.9 * 19.0 22.0 799 -44.0 '.14.4 .49.3 .44.9 -8.6 '6.0 '2•0 *4.1) *9,3 05,9 07.5 '11.9 +43.0 23.0 7"9-7•i.1 -49.9 "42.1 .40.6 .9.5 "5.7 .4.9 *l,8+5.0*6.B+.5 *18.9 *26.0 29.0 791 .47.1 .49.9 '.42.5
_flfl3 0'6'5.0'I.6*2.9*6.3+7.7*9.+ 10.9 *20.0 25.0 749 '. 20.1 -l.9
-13.7 -12.3 '.9.6 '.5.4 '.2.2 *2.7 'S.908.S'll.3'18.9 *25.0 26.44 794 -20.0 .47.! .19.6 -44.1 "1.3 -2.9 *2. 8 *7,8*11,6*14,7*17.8 +23.0 27.0 711 70.1 -111.1 "11.1 "44.2 -42.) -8.6 '2.9 *'I.S 'l0.'4'13.S+)7.7+25.9,26.0 
28,0 104 '149.0 -26.0	 -15,4 -12.7 -8,8 - •.-'.T 7.4* j14.4 17.0. 20.9 23.1 23.3 
204,0 107 -38.2 -22.9	 -9.7.5 -13.9 .0,7 .7.9 7.fl 16.' 2'.1 27*9 24.0 240.4 
304.0 109 -26.9 -22,9
-17.9 -16,3 -18.9 -40.2 9.8 18.9 21.' 23.0 94.3 26.4 30.0 1044 '21,0 -21,0	 -10.9 -17.9 "18.8 '8.7 12.9 20.9 27.' 28,0 32.2 30,4 
30.14 11.5 -26.2 -22.0
-22.' -19.3 -1 9 .	 - -3.7 19.1 22.0 27.6 29.9 39.9 30.8 33.0 115 "28.2 -06.0	
-22.4 -29.6 -16.7 -4,8 10.2 24.8 27.6 29.9 30.9 30.9 
39.0 117 -29.9 -27.'	 -25,9 .23.4
--0'.7---------7,5 13.7 24.7 32,. 31.0 34,7 340.9 3o.0 119 '39.0 39,0	
-27.4 -29.6 2fl.9 -7.7 13.8 30.9 49,, 40,0 44.' 45,9 
38.0 1140 *38,5 *29.0	 -28.44 -27.1
-21.1- '1.0 10.4 39.6 39.4* 43.0 444,7 09,7 
37.0 110 -449,2 .31.0	 29.6 -25.9 -18.6 -7.3 8,9 33.3 37.4, 39.8 47.6 47.8 38.0 115 '49.7 -39,0	 28.0 -24.1 29.0 4.0 7,0 33,4 37,4 39,0 49.40 449,7 344.0 117 -31.8 -29.0	 -27.' -27.2
-18.9 -5.5 1.4 344.7 42.9 49,8 52.5 52.8 414.0 110. -31.2 -30.0	 .29.0 -25.7 -47.6 '7.4 44.0 27.9 37.4* 49.0 62,8 50.1 41.0 117 "39,2 -26.0	 -05.9 -23.t -17.6 -9,7 10.3 31.0 35.9 5'..' 08.9 52,9 42.0 11!. 27o.8
-25,'	 23,9 -23.3 -86.4 -7.3 19.0 27.9 36.0 59.0 65,2 55.8 43.0 113 -31.9 .04.0	 -24.' -23.1
-15.4 -6,7, 11,5 25.4 35., 02.0 69.9 57,0 414.0 119 *30.1 -29.8	 -25.4 -23.4 -16,0 -3.2 19.9 26.. 39., 541,8 50.0 59.1 05.0 114 '38.9 -30.'	 -30,' -23.0 1.7 -9,0 18.6 22.4 37.. 40,8 49.2 49.0 406.0 110 '39.9
-31.'	 -30.9 -244.9 '10.7 -1.9 17.4 21.5 35.5 45.0 53,5 544,9 
47.0 lOs '43.2
-31.'	 .37.5 -22.9
-14. 4 I .9 13.0 19.0 46.0 53.0 59.7, 59.7 
48.0 104 *40,9
-30.9	
-25.4 -21.4 -12.5- 9,0 1',5 24.q 05.4 49.8 50.', 50.7 
'09.0 100 47_9 ..47,9	 -25.' -23.9 15.t -1.40 1,1 24.9 33., 35.9 43.2 43.4 
514.0 109 '49 .1 -49.9	 -28, 7 -24.0
-1.4--- .0.9 1,l 29,9 39.9 34.9 40.0 40,30 
51.0 9s *37.9 -27.' -25.4 -o4.7,
-4.3 10.9 19.4 22., 37.9 37.4 37,4 52.0 88 '42.1 31,fl
-244.9	 ..j0,.7_..0'.4 ..... '.5- 15.4 21.0 . 39.1 30.9 39.1 53.0 83 '49.5 '3',' *30.4 "22.' -7.5 44.4 16.0 25.1 36.9 37.0 37.0 
54.0 72 '40,40 .39,0 .33.0	 _70,0. .9.9 7.0 19.4 23.4 30.1 33.0 33.1 0o.0 54 '48.1 -45.9 -39.4 '2 4 .'	 -17.9 7.4 149,0 25.9 24.7 05.9 25.1 5o.0 57 '50,6 .34*.' .3'.i '26.9-	 - -1'.5 5.9 17.4 19.7 25.4 26.1 25.5 57,14 54, -56.5 -40.9
-41. 7
-2 9 .'	 -11.0 2.0 15.4 16., 27.7 044.9 29.9 58.0 27, "46.40	 - - "59.7----e08---*i9.9--- .	 0.8
. 13- 7 19.* 18.0 19.' 19.2 514.0 19 '53.9 -39,7	 -14,2 1,1 9.1 9.9 8.7 9,9 10.7 60.0 114 ' 44 4 .8 -440.14-	 -11.9 "3.6 2.7 3.. 3,0 3,5 3,5 51.0 7 "41.4 '.39,8	 '18,9 6,t 2.7 0.9 9.9 3.7 3.8 52.0 4 27,9
...	 -23.2 2,9 2.7 2.0 2.0 3.8 3,0 
53.0 7, -31.5 .10,6 7,7 2.8 .0 3.9 3.1 3.1 
64.0 6---27.0------ . ------	 ....
--------_-23.2-._ _7,4
-	 9.0-.	 - 3,9 3,5	 -- .3.3.. 3.9 
65.0 3 '20,3 '10,9 .5,4
_5.'1-5.6_5.'4.9.15.1 60.0 3 "24,9 ......
----29.8 ----12.5 -t2.t '12.8 -12.9 "17.8 .12.0 57.0 9 *35.5
- F0Sit4.Ve .20.5 "14.7, -16.9 "16.9 "15, 9 -15.3 *16.3 59.0 4 .49.9	 - is 401414 from the right (150) .........37 .8. '84.6- -844.' '. 14*.. 114.9- *16.8 -15.0 69.0 0 *59,5 Negottve is wied fro, tho left	 (330'), '27,9
-11.4 -13.7 "12,9 '17.0 *10.8 12.9 
714.0 10	
- "07.1-	 - - --.- - ----..--_ 16..18.-.. 9,7, .9.7 -0., .9,0 .9,0 '.6.4
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH	 TABLE 7.2 
DATA SOURCE 1 FEBRUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tsrs)
EASTERN TEST RANGE 
SERIAL CONPLETED 0 to 27km PATRICK	 AF8, 7 28' 14' N 80' 36W JAN. I, 1956 to NOV. I?, 1956 
RAWINS000E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COUPLETED 010 2? km CAPE KENNEDY, 5 28 29' N 80 33' W NOV. 8, 1956 to DEC. 31, 196? 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 2829'N 8033' W JAN. 1,1960 to DEC. 31,196? 
FLORIDA - 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT RUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KM) 085 SPEED	 (DES)	 0.135	 1.000	 2.280	 5.000 5.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SC 4/0 -11.0	 - 9.'.	 -7.6	 -7.11 -9,'4 -6.**2.9*5,l•6.l*7.5o 80.0 .11.0 
3.0 1,1.1 .23.1 14.I	 13.7	 11. ............................ 10.2 .19.0 
2./I .10 1o.'I 2I.9 -10.6	 -18.7 -0.7 -I. /*3.'4.7.6.9.I+Io.a.l6.0. 16.0 
3.11 /670 -31.0 77.0	 -23.3	 .10.1 '/3.5 3.2 02.9 ,6.0 .8.4 .40.0 .17.8 .jø.ü 
14.0 6° _39.J -32.11	 -25.2	 .19.4 .11.8 "4.5+I.9.b.o*8.5+9.,4.2O,0.2j,O 
5.1/ 6/0 50.) 173.2	 .19.0 -72.5 .11.1 5.8 *4.2 *5.5 07.4 *10.6 *23.0 *22.0 
6.06/1 . 90.0 35.I	 -28.8	 -23.6 -18.4 .1.1 -0.1 *9.6 +7.5 '11.8 .24,4 +22.0 
/.11 479 96.0 -34.2	 -32.2	 -25.1 -17.7 -9.1 .0.'4*'4.7*6.6*lU.2,37.0,38,O 
a .0 51.1-OS. .1 3)I.6	 39.5	 -/7.l '21.3 10.]. .0.8 *3.9 *0.1 '14.0 '30.0 .31.0 
9.o +/./ -o.11 Il.I .35.2	 -30.6 -22.8 -/2.0 .2.U*J.*'7.S'13.b*3'4.U.35.l 
10./I 4/0 -so..') .00.1	 -01.1 -35.0 -25.1 -13.0 -3.3 *2.7 07.9 *16.2*31.0 *30.0 
11.01 4/3 91/. 973	 -4.1.5	 .39.4 -20.3 -13.5 -'4.8 +2.6 .5.6 *15.4 '29.9 0311.0 
:12.1 /73 S9. 51.l -/1.7	 -30.1 -29.6 -10.3 4. 0 00.0 *4,5 *9.. *31.8 *32.0 
:13.11 5/.) -	 .... 1 -.l'I.'1	 -97.) 3'o./ -27.1, -16.1 -7,14 1. I 08.1 ++.2'21.U'22.0 
11.0 61* . 733.') -91.1 -05.2	 -./2.'l 25.3 19.1 -7.0 .0.7 *0.5 *5.2 *24.4 +22.0 
IS.)) 7/I 733.'i )S.)i	 -/2.5	 -01.3 -22.1 .10.1 5.9 -0.9 *1.3 '9.0 60.0 .113.0 
19.1 9/0 -90.0 '3.1.1 -.6.3	 -273.9 -20.6 -12.4 '"4,8 -0.14 *3.2 63.6 *16.0 .47.8 
17.11 4/'/ -1,1.:] 26.0	 -75.3	 -22.6 -17.2 -10.1 -3.6 -0. I ml.? *3,4 .9.13, 30.0 
I9.46 /.1 24.J -21.3 -/9.5	 -1/.8 -13.6 -0.0 -2.6 -0. I *1,9*3.2*4.6+6,11 
14.0 /6/0 24.j )6.0	 -16.1 -12.9 9.) .73,1 -0.6 *3.6 +3.0 *1.6 04.6 *7.0 
20.0 4111 -/9.:) 1'I.l	 -ii.?	 9.5 .6.7 .2.9 00.2 02.9 *6.4 0?.j *34.0 *46.0 
23.0 6/11 .01).,) I9.*	 12./	 _l.5_6.I_l.3*l,l*4.5*6,3O8,I,I2.U, 33.0 
22.0 69 .31.3 -14.1	 .73.5	 -9.3 .5.5 _I.4 *I3 *14, 3 *6,6 *8.I+12.0*13,0 
23.1 6/3 -/9.:] -13.1	 -1/1.2	 -0.2 -5.2 -0.9 *2.1+5.0*6.9 *4.14 *48.0 .09.0 
29.1) 67,1 .70.1 11./ -9./I	 7.+'I.9.j.U'2.I*6,708.2*l0.I+I0.0049.0 
25..) 6/I 16.)) 11.4 -/11.1 8.8 '"1.9 I.5 'I.! *5. 3 *7.'4'Il,2'47.U, 0.0 
28.0 4/11 I)/.i) I1.0	 .9.0	 0.M .5.0 '.4.0 04.8 '6.1 09.5 *42.6 *23.0 *25.9 
27.0 t/0 "Ii.)] 12.S	 .0.9	 -9. 3 -6.9-4,0 *2,5 *6*9 •0,1 '43.2 *22.0 *23.0 
28.0 0? -12.0 -18.1 .6.5 -/6.7 .2,9 0,0
- 
0.8 5.9 ' 10.0 11.9 '	 11,5 
29.0 82 -19.5 -13,1 .11.9 .9.5 .3.1 1.9 /6.3 7., 10.1 10.7 10.9 
30.0 SI
-2 9 .5 -16.5	 -19.0 .0.5 -s.o 1.0 4.0 8., 9.4 q.. 19.9 
31.0 91 -j7.5 -15.' -13.9 -9.0 -4,0 1.9 5.5 4., 11.9 18.4 11.5 
32.0 81 -19,6 -15,0	 -15.3 -17,8 -8.5 9.4 6.7 15,2 1.2 1.9 13.0 
35.6 Sm -2 3 .5 -29.9	 .j05 -18.' -7.7 -0.7 6' ..' 11.9 11.5 11,6 
34.0 5/. .21.5 .29.0	 -29.8 .95,5-.	 . 19.7 .7•/4 6.' 80.., 17.9 13.1 15.3 
35.0 100
-2 7 .3 -27fl	 -23.7	 -27.9 .jO,5 .j00 -1,0 /6.3 7.. 9.7 5,5 9.8 
36.11 102 32.1 -29,9	 -25.0	 -28,8 .17.6 -19.' -8.9 5.5 5.7 11.9 19.3 12,4 
37.0 105 -31.2 -28.0	 -25.6	 -21.5 -1°.'	 -11.9 "1.2 5.9 7,s 13.0 1/0.0 14.0 
38.0 107 '25 .3 -26.0	 -25.4	 -22.5 .j05 11.0 .7,7 6.5 0.5 13.0 1/4.0 15.8 
39.0 109 -20.7 -27.0	 -2/6.0	 -23.6 -18.8 -1'.' .2,6 5.5 10.0 10.8 13.4 1)1.0, 
40.0 100 -2 7 .1 .25.0	 .28.0	 -22.7 .18,0 .19.8 .2,9 7.', 17.0 15.8 23.9 28.0 
41.0 117 30,3 .29.0	 -25.'	 -26.7 -20.5 -10.7 .5.9 7.7 15.9 19.8 35.4 36.0 
52.0 109 -27 .5 -27.4	 -2/6.4	 -20.8 .79.5 -5,7 -II,' 7.4 15,, 19.9 37.9 37,' 
145•Q 100 '75.5 -29.5	 .27.0	 -25.4 .79.5 .5,5 _1	 4 5.5 16.. 19.6 19.7 18,4 
09.0 106 2'.9 -20.0	 -20.5	 -26.1 -29. -0,5 0,3 7.0 10.6 13.0 15.7 15.8 
0,.0 106 75.8 -29.9	 -29.5	 -25.7 -20,4 -9.5 1.1 9.4 12., 114.0 2.# 23.0 
Sb.0 10, 35.3 -29.0	 -27.9	 -25.9 .j59 -9.0 5.8 18.5 17., 20.0 25.0 25.0 
07.0 102 .20.5 -28.8	 -27.	 -25.9 .80,4 -7.7 1.8 7. 15., 20.fl 3/4,0 210.14 
48.6 914 .30.7 .39,9	 -27.4 -21.' '4,4 1.9 6.4 9.. l5.fl 84.5 16.5 
49.0 95 -85.5 -31.'	 -31.1 -29.0	 -1'. 9.0 5,/1 7.0 1.1 15.9 13.2 
54.0 90 .30.1 _390	 .20.' -29.0	 .10,0 -9.4 7.5 15., 1/6.1 14.7 19.4 
51.0 03 .38.1 -32.9 -29,6 -23.4 .j2,0 -1,8 6.8 15., 19.1 19.4 19.7 
52,0 08 -36,5 -38.'	 .30.5
-25.'1	 . -13.5 -0,/* 0.0 12., 25.0 25.0 25.8 
53.0 74 -69.1 -35.5 -26.6	 -18.0 -5.7 80.2 17.8 23.0 23*5 23.9 
54.0 61, -67 .1 .34.7	 .39.7 .20.0	 15.9 *8.0 5.7 29.0 21.1 21.9 21.8 
55.6 6)1 147.4 .47,4	 -37.5
-2.7 -15.0 -8.5 4.0 19.s 22.2 2'. 22.4 
56.0 59 -57.5 .50.6	 .30•7 .35,1	 -15.9 -7.', 9.5 12.0 17.5 17.5 15.5 
57.2 45 .59.0 .69.0	 -57.7 .37•0 '.10.7 .4,0 3,0 0.0 5.5 5.5 9.5 
50.0 310 .58.7 -58.8 .30,L.._.3,fl.,7.._. .5.0 5. /6,0 6.34 6.8 7,0 
59.0 27 -78.5 '"48,4 .37.7 -1 7 .7 .7.4 18.7 19.., 19.7 90,0 29,0 
60.6 2n -75.5 .76.9 -35.9 . -17.5 ... '8.5 17.0 20.6 29.8 28.2 21.0 
61.2 15 .50.2 .3/6,0	 25.5 .5.1 85.0 15.0 15.', 15.7 15.7 
62.0 7 -44.2 -37.9	 . .31.5 -00.1 .7.0 .4,0 -6.4 -4.4 .6.5 
63.0 4 -58.5 -35.9 .9.9 .5. 0-9,1-0.n-9,0-8.0 
68.0 .6/6.6 _.....1&7.,.ft_.,.32.l. .39.0 -31., -31.'. 31.7. .31.7 
6.8 1 30.0 -32.0 
6b.0 2 -29.10 '--- -25,9' -21.2 .20.0 -70.0 -20.0 .20.0 .20.8 
67.1/ 1 "4l'.S -57.8 
68.0 1 '79,9 Po6i7ive Is wind from the right (1500) ..... .60.5 .2fl.2 -19.0 -14.'
-15.5 -1 4 .4 -19.5 
69.0 9 .54.3 Negotive 1. wind from the info (330), -60.5 -5.8 -5.1 -5.n -5.0 -5.0 -4.9 
78.6 '4 '89.5 ................ ..----------. .27.6 - .6.7 .44,5 .8.5 .4,8 .4,4 .8,8
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.ters)
EASTERN TEST RANGE SERIAL COMPLETED 0 1o27 40, PATRIC K
	
AFB, 7 28' 14' N 80' 36' W JAN. I, 958 to NOV. 47, 7956 
RAI1NSONDE FLORIDA (CAPE KENNEDY, FLORtDA) 
SERIAL COMPLETED 01027 ko, CAPE KENNEDY, 5 28'09' N 80' 33 W NOV. 18, 956 to DEC. 31, 961 
RAWINSONDE FLORIDA 
ROCKETSONOC 28 km op CAPE KENNEDY, 5 28'29'N 80' 33' W JAN. I, (960 to DEC. 31,1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 0B8 SPEED	 (DEG)	 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED bEG) 
5Ff 799 -22.0
-111.9 -8.9 7,8 .8,6 _3.7 -0.1. '2.0 '5.1 *4.4 '1.2 '4.7.2.0 
4.0 719 -21.0 -19.9 -IS.)
-13.2 -IC.? 0.I -U.S 'S. J'o.1o9,6*)l.o* 7.7 *20.0 
2.1) 744 -29.0 10.8
-18.9
-13.0-1.9-2.0*2,1.5.9.7.,.9.2. 2.9 *16.0 
3.0 794 -32.0 -20.8 -18.1 -44.7 10.4 -9.0 *1.8 *9.9 *7.9 '7.) *42.4 *13.0 4.0 /43 .37.0 -3.9.0 -23.7
-21.0 -18.1 -13.1) -5.. -0.1 '4.6 0/.0 *9.1 0)3.9 *	 '.0 S.0 71.) -37.0 -35.9 -28.2 /3.9 -71.4 -19.2 -7.4 .0.8 *2.9 .5.0 '7.40 2.9 *I3.0 
6.0 744 -95.0 -37.9 -29.0 -26.6 -22.9 '40. 99.4l.3'2.0'9.7*;.t* 14. 9 +29.0 7.0 799 . 45.0 .93.9 -32.1
-341.3 -26.3 2U.3	 -11.1 -2.2 *1.3+4.6 *6.0,22.9' 22.0 
-91.0 35 -32.2 -20.9 -22.1)	 -12.9 3, ............... 7.9 *22.6 9.0 749 53.fl
-52.9 43.8 .344.5 -33.2 -24.?	 -14.0 '1.3 *0.9 *S.b +24.0 *26.9 *35.0 
10.11 744 -81.11 5.39 -48.7 •.43.Z -30.6 -33.2	 -18.9 '5,9 'I.? *4.5 '25.0 *29.9 +32.0 
11.11 741 -61.0 -Ss.? 59.5 .50.I) -43.5 -32.7	 -18.0 .6.2 '2. 2'0.8'2).7'26.0o37.o 
42.0 744 -73.4) 63.9 S8.b -941., '43.2 33.5 40.) 7,1 -0.1 *5.0 *44.5 '19.9 *22.0 
23.0 791 -62.0 -63.9 -52.5 -39.6 -41.1 -32.2	 -20.2 -9.1
-4. J'l.5'6.j.iU.9.i.'.o 
'4.0 740 -55.0 97.5
-41.3 -36.4 -29.0	 .10.9 .9.2 -3.7 '8,1 +n',.9.9. 11.0 
15.0 79.3 - 4 l.0 -40.2 -37.0 -72.2 25.9	 -10.4 -7.1 -2.4 -0.1 'I..) *28.9 *20.0 
16.0 79') -30.0 -+9.9 32.8 '31.0 -29..) -21.7	 -43.0 -6.1 '1.0 -0.0 *3.5 *46.8 +10.0 
7.0 779 13.0 36.0 -28.3 26.S -23.8 17.i	 -20.8 -9.0 '0. 9'1.'3''4.,41.9*9,0 
18.0 /34 . 43.0 -20.9 -23.1 -21.3 -13.6 13.' -2., 2.6
-0.2 02./ *6.7 '76.9 540.0 19.0 744 /7.0 -23.7 18./ -46.6 -12.0 9./ -5.0 -0,7 '1.5 .5.2 '8.5 'IS.? *40.8 20.0 /49 -21.0 -70.9 -46.3 -43.0 -214.5 -6.7	 . -4.0 '0.0 *3.1 *5	 ........... 49.0 22.0 744 -20.0 .77.9 -40.7 -9.6 0.I _5.5 -1.8 *2,2 '9.9 *7.2 *9.4 .49,9 *17.0 22.11 743 '22.0
-19.9 -11.3 -8.8 -7.2 '4.., -0,0 .2.8 .9,5 +8.6 '4.5 .22.9 *27.0 
23.0 744 -45.3 49.7 )0.3
-43.3 -6.4 -3.1 -o............7.11 ,jo.i '23.7 *20.0 24.0 74, -20.0 -13.9 )11.I 7.0 8.S '3.1 _0.) *2,7 *4.8 +7.8 *10.7 *23.9 .26.0 
28.0 743 -28.0 .44.9 -42.2
-9.0 -6.8 4.j -0.3 '2.) '5.1 *8	 l'lo.S *j7.7 .29.0 
26.0 743 -4.3.0 -34.9 32.5 _30.4 .i.2 '.4] .'I.0 '1.1 '5'9'8.o'Il.1'2u.8'29.o 27.4) 714
-11,9 32.3 -40.6 -0.]
_5. 3-4 .9 '2, 4 *6,3,7.6*l9.3,23.9 *21.0 
28.0 Bq -11.3 7.fl '7.9 -6,4 9.0 5,5 5.34 7,0 7.0 9.7 7.0 
29,0 91 -16.7 .0,9 .9,9 .5.0 -0.7 1,4 6.4 9.+ 41,7 41.7 0.31 
30.0 97 '01.1 -11.' -ii .1 -7.4 -0.6 9.7 5.1 7.6 9.0 .6 31.5 
30.0 94 -17.5 -13.9 -12.7 ,4+,fl 4.9 6.0 6., 7.0 7.4 7.7 
30,0 101 '1'.8 -18.0 -16.' -15.0 -10.8 -6.7 0.0 5.5 5., 9.0 10.7 10.5 
33.0 107 '27.5 -17,8 -16.9 '18.1 -6.0 1.4 8.6 5.' 9.0 16.6 16.7 
34.0 107 2'.8 -12.0 -21.4 -19,7 -16.6 .4.8 (.7 44.0 5., .0 01.0 21.2 
38.0 10 '36.44 -21.0 -26.5 -23,7 -17,' -74 (,0 7.9 j., 13.0 20.0 21.1 
36.0 109 -28.2 -24.0
-25,' -21,8
-15.7 -7.2 9.0 6.9 14., 15,4 (9.9 19.6 
31.0 117 .59.9 .27.0 -21.4 -10.4
-15.' -4,1 -0.7 7.7 15.6 18.7 19.7 19.7 
38.0 117 '30.3 • -21.0
-22, 7 -21.6 -15.6 -9.1 9.6 7.18 12.' 14.0 2t.1 21.1 
39.0 114 -30.5 07.0 -26,8 -21.6
-19.7 -9,9 0.7 9.7 15.6 16.' 20,4 20.7 
40.0 114 -20.5 -21.0
-23.' -22.1 -jO,' -41.7 .7.6 11.1 18.6 17.0 17.5 17.4 
41.0 114 3 7 .6 -35,0 23,9 -29.4 -40.6	 -10.7 -1.0 47.9 15.4 17.4 17.0 14.0 
42.0 .	 113.
-2 7 .8 -24.4 -28.' -10.0	 -11.1 -1 .' 12.0 17.4 19.' 20.0 241.0 
43.0 11, 2'.2 . -26.' _75.4 -27.2 -14.0	 _19.0 -(.0 10.' 17., 17.0 20.0 20.0 
4 4 .0 119 '24,2 -25.' -23.' -20.7 -17.0 0' (.6 .6 18.74 15.0 19.0 19.5 
45.0 11( -31.1 -20.' -21. 9 -21.6
-14. -7.0 0.7 4.0 7,, 444,8 (6.4 15.7 
46,0 117 -34.0 . -26.0 -26.' -22,6 -j7,5 -7,7 -0.7 5.9 10.4 10.' 15.0 15.7. 
47.0 lOs -37.8 .29.0 -28.7 -23.6 -15.4 -8.0 -(.0 5.4 7.+ 16.0 20.9 20.0 
48.0 107 -37.2 -31.' -23. 4 -21.9 -16.0 -7.41 -,fl 2.' 7.8 17.9 10.0 10.' 
841.0. 106. -37.0 .27.0 -20.6 .20.6	 . ..44.(.	 .. .0,0 '(.3 3.0 0.8 12.0 00.3 21.6 
58.0 107 .35.5 -26.0 -22.' -20.0 -j0fl	 -10,7 -1,6 0.8 5.' R.fl 2'.' 23.0 
51.0 97 -32.6 -23.' -22.5 11,0 -(.7 5.1 9.0 10.' 10.4 10.4 
52.0 94 -20.5 -26.4 -25.1 -27.0	 -15.4 '4.5 3.+ )4.o 16.1 17.4 17.5 
53.0 87 -27.2 -24.7 -20.'	 -18.7 '9.4 0.' 0.0 0.' 6.1 5.0 
58.0 89 -51.3 -29.' .29.0 -23.7 14.0 -4,8 .7.9 2. 3.i 3.7 .7,7 
58.0. So '31.6	 . -30.8 -28.6	
. 23.'......-15.7 -6.7 -1.6 2.0 3.4 3.7 3.7 
5o.0 0 -37.8 -30.6 -241.0 -23.	 -14.0 '6.' 0.5 3.6 40.5 11.1 It.' 
51.0 50 -37.2 -32.9 .241.6 '20,'	 -14.7 -6.7 5.5 9.. 00.5 10,9 10.0 
58.0 41 -36.4 -28.9 -26.'	 -14.' -7.5 8.8 20., 27.9 20.' 21.0 
59.0 3 -39.5 . , -26.7 -26.0	 -15.0 0.41 9.7 30.s 30.7 31.0 01.0 
68.0 27 87,9 -37.9
-25.' -0,5 1. 2'.' 07... 35.7 75.41 35.9 
60.0 18 -35.0 .	 - 33,6	 -16.7 4,' 30.7 39., 40.0 40.1 40,1 
62.0 10 -35.5 -21.6	 -17.0 15.4 20.7 20.0 30,( 79. 30,' 
63.0 7 '3.1 36,8 .7,7 5,8 26.0 37., 27.' 07.4 27.4 
6 34.0 5 -20.4 -10.0 7,7 9., 0.o 9.4 9.9 9.4 
65,0 5 '18.7 . 15.5 '2.5 -9.7 'O.s .0,0 -0.1 .0.0 
66.0 7 -10.7 -1'.' -0,5 .9, 4.O,*9,90,09.3 
61.0 .	 I -10,0	 - .__. .	 . . .09.7 
68.0 I .1.8 Positive fmi430 0r034 the right	 (150.) .7.9 
68.0 0 7.0	 . Negotive to 6ind from ISo left (330') -. - 3.0 
741.0 I -4.0 '.0.0
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 7,4 
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION M$L PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL	 MP1ETED 0 to 27 k, PATRICK	 AFB, 7 28' 14 N 80 56W JAN. I • 1956 to NOV. IT, 1956 
RA1INSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COIPLETED 0 I, 27 ko, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. IS, 1956 tO DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONIIE 28 km op CAPE KENNEDY, 5 28'29N 80' 33 W JAN. 1,1960 to DEC. 31 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO'ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. RUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
7KM) 085 SPEED	 (DES)	 0.132	 1.000 2.280	 5.000 15.900	 50.000 64.100 95.000 97.720 99.000 99.885 SPEED (DEOI 
Sic Vial . 11.0 +7.9 +0.,) -5.3 -2.7 +0.I .3.1 '5.3.6.2 'u./ +9.1. .16.0 
I.?. 740 -it.,) 13.? .11.2 9. -5.3 .0.13.5,4 '0.3 'V.7+11.6+ 16,0 .11.0 
2..) 72.,) -11.1) I6./ -Ii.' -II. 3 -7.3 'I., +2.9 +6.1.6.1 '9.6 '12.0 +14.0 
3 . 1 72u -26.0 -19.9 1/.i I'.6 +9.9 -3.) +1.1 +5.11 +6.6 '11.)) '11.6 '12.0 
4.11 71$) 36.I1 +24.0 -211.2 -16.0 -11.6 +'t.O +0.0 *4.'I+S.l'O.9+t.S+9.0 
5.0 72)1 .30.0 2%.6 -72.3 -10.9 -1.1.5 .b.9U.I +2.9+9.0+1.2 +45.0 +I6.0 
6.0 72)) -3,.0 -29.5 .25.6 -21.6 -18.1 '6.,1 -0.6 +2.4 +4.6 '5., '10.2 .11.0 
-	 7.11 72)1 -(8.11 +33.5 78.9 +29.1 • 10 . 2 -9.4 1. 9 '1.9 +3.6+6.6.16.0+17.0 
0.0 71.) + '13.Il -39.6 -31.6 -27.0 '21.1	 -11.3 -2.5 +0.6 +2.0 '6.5 *10,0 *11.0 
9.11 719 .,),ti .92,3 _39.s -31.0 .23. 6+(2.5.1.J*IJ.2+3.I+5.9+II.U. 42.0 
10,0 721 + 96.0 '96,1 .91.2 +39.5 '. 26.')	 19.9 -5,9 _9.1 •2.5'5.,*12.U- 13.0 
II.)) 72)1 -9/,11 -53.) .96+6 -'II'.)) 31).3	 I+.i -5.! 0.3 04.6 +'1.9 +11.0 .12.0 
(2.0 72') -71.11 57./ "49.6 -59.)) -32.9-I,Li-6.6-l.u.U.o.2.9,9,t,o 0.0 
3.0 72.) -11).)' 55.7 -99.9 .2.3'32.9-I9.++8.3 .3.9 -0.6*1)., +3.6*9.0 
19.0 72.,) -65./I +47.,) .13,3 2.0 -32.1	 -uO -6.1 -9.2 _1.8 (1 '2.5 '3.8 
l6.0 71(1 .5 2.1) 39.4 _3),.5 +12.7 25.2+)*.46.J -4.9 .1.5 0.3 +3.0 '9.1) 
6.0 /2)) -95,,) -is.9 -u.s	 -27.3 .21.4 +1 .0.' 2.3 .0.5 '0.9 -7.0 +6.0 
11.0 711) -(2.1) 17.+ 2').9 -22.0 16.7	 +(U.1 -9.5 0.! U. 1 + 1.0 915.0 .16.0 
It.)) 72)) -21.0 -21.4 +Ifl.9 .18.3 -11.9 - ...................... 10.0 
19.0 720 -75.0 -16.2 I3. 11.5 -7. .3.9 -6.3 .1.8 .3.7 '5.') '(5.6 .16.0 
20.0 72.1 -27.0 -(9.6 -Ill. -' + 0.11 . 5.3 -I.', *1.2 03.9 .S.9+,.0+tZ.8. 3.0 
21.0 72)1 -2)1.0 -0.9 -/.)+8.2.3.9.)).6I.5*3.9+6.U++..I,l2.0. (3.0 
22.0 72)) . 10.)) S.9 +7.5 -5.4.7.8 +0" 04.! *5.0 +4.8 '1.3 +9.0 + 18.0 
23.0 72.1 -29.0 -8.9 -o.9-5.i-2.:,-U.'3.u+9.9.6.90o.5.l2.0+ 13.0 
29.0 71,) '.0.') -8.9 .7.3	 -6.0 -2 ................ • 708.7*13.0+9.0 
26.0 72U -1.)) .1.9 -6.5	 -5.0-2.6-U.i.2.8.5.006.902.9 '(3.5 0)4.0 
26.)) 72,) '0.11 .1.) -o.1 +6.')+J.'I_)1.i'3,) 05.8 07.)'9.9'I'4,U+ 45.0 
27.0 720 -11.3 '9.? -0.6	 -6.7 4.2 .1.1. +3,) +6.5 +0.0 '(8.9 '13.0 +14.0 
26.0 99 .10.0 .0,0 -6.7 +9,6 9,7 5.9 7.0 07 3T8 105 19*, 
29.0 90 .11.9 -0.7 -7,0 -8.0 0.7 0,0 9,7 0.0 j?.fl 12.t. 12.7 
30.8 101 -19.8 .19.0 .1?.' 0,4 .4,7 .9,9 0,4 7.; 9.7 10.fl 19.7 10,9 
31,0 107 -18.0. .17,0 -17.9 .10.9 .4.' .7.' 4.9 4.1 7.. 'I.' 10.6 7(1.7 
32.8 10., '14.1 -12.0 .17.' .4,9 .7,4 ".7 9.7 6.0 0,9 0.0 10,0. 10.7 
33.0 109
-1 4 .3 .09.0 .17.0 .1.1 -7.7 -'.7 .7 4.6 0..r 7.0 10.0 10.7 
38.8 109 -19,2 -14,8 .16,9	 .18,4 _O,o -1,7 ,q s.c 7.' 9,0 11.6 11.7 
35.8 110 .17.0. .19.8 .10.' .15,2 '11.1 .4.0 8.4 '1.11 0.., 9.8 11.7 11.0 
30.0 11)7 -29.2 .21.0 . 17.7 -14.7 -1)0,0 .1. 2,14 5.1 S.. 9.0 12.0 1.1 
37.8 117 29.3 .24.0 -21.5 -16.2 -jl,0 '8,5 9,4 9,7 7,7 7,0 9,7 5,9 
38.0 114 .11.1 '.Xt.O -19. 4 -17.8 .1'.' .5.1 9.6 6.9 .° 9.4 9.' 9.9 
39.0 112 .11.5 -19.0 . 15.7	 -16.5 .10,0 .9,0 4,2 5.7 17,5 12,8 11.6 13.4 
42.0 112 .15.0 .29.0 .j9,7	 -16.7 -1)7.' '2.7 0,' 9.4 10.. 11,8 15.8 15,4 
41.8 111 .19.2 .17.0 -17.'	 -14.' -18.' .4.7 4. 9.7 9.1 9,fl 1)4.0 14.0 
42.8 11, -1)7.5 -17.5 -17.5	 -15.7 .0,9 -1.1 8,7 7.). 9,0 12.9 19.7 19.8 
93.0 11, -19,3 -19.0 -17.5	 -15.4 '.10.8 .4,9 5.0 19.7 10., 12.9 14.2 14,4 
48.8 111 -25.1 .29.0 -19.'	 .18.5 -°.l 9.9 7.5 72.9 12.' 14.0 14,7 09,0 
45.0 110 -27,2 -29.0 . 17,5 -12.5 -7.7 0,0 9.7 78.1 II'., 17.0 17.5 17.4 
40.0 107 '20.8 .19.0 -17.4	 -19.4 -4.7 8,' 11.0 18,4 14.6 19.6 10.7 19.7 
47.0 106 '2'.6 -20_fl -19, 9	 -15.0 '.10.6 0,5 0•11 I29 10.6 1fo,fl 75,4 15,5 
40.0 109 -20.7 -29,0 .15,0	 _j4,0 -17,0 .0,0 7.7 12.6 19.0 15.8 17.0 17.7 
49.0 109 -27.0 .29,0 - -19.' -17.4 .12.6 -0,0 4,0 14.1 15.' 17.? 2.5 22.0. 
50.0 - 102 -21.5 -24.0 -21.7 -16.7
-17. 9 -'1.2 7,' 11.0 16.1$ 17.1) 21.0 27..l 
51.0 100 -2'.O -29,0 -10.'	 -14,9 .0,0 0.1 7.7 11.9 16.' 19.' 20.1 30,4 
52.0 50 -22.2 -. -20.0.	 -17.8 '10.5 9.0 7.7 75.7 19.0 19.' 20.8 20,5 
53,0 9 .15.9 17.0	 .14.7 -10,0 -I ,0 7,5 7.1.4 1".n 20.1 24.0 27.7 
54.8 50 -29.2 -07.' -19,9 .10.' *7,0 6.9 1.0 17_v 14.1 14.' 14.7 
55.0 75 .10.9 -27.',	 -10,2 -17.1 -0,5 4.' 70.6 14.. 14.5 14.7 14.7 
50.8 69
-2 7 .7 .17.0.	 -17.9 1'.' .5 4,)) 17.0 14.o 15,0 15.4 15.4 
57.0 52 -01.4 -19.0	 -17,7 .13, .4.0 4.6 7)).', 77.0 74.5 14,0 17.0 
58.0--. 44 -21.5 . .21.0	 .19,8- -10.7 '4,0 9.8 6.9 9.0 13.7 14.' 14.9 
59.0 35 .17.5 -17.' -17,0 -8.7 9,0 72,0 19., 71.0 1)8.7 14.7 
62,0 26 -24.7 .15.7 '12,1 -7.7 7,5 7)7.9 II., 13,5 11,7 13.7 
61.0 14 -34.0 .17.' -7.0 11.9 1)4.14 16.0 15.9 15.4 15.5 
62.8 0	 - -4.1 . -2.7 7.0 27.7 21.11 24.0 24.9 04.4 24.4 
63.0 -1.0 7.0 26.9 26.I 26.0 26.9 06.8 26.4 
614,5 .. -27.1 . .6,2 6.9 6.4 4.0. 5.7 5.7 5.7 
65.0 2 .1 4 .3 -18.? 7,5 7,0 7.1 1.7 7.7 1.7 
60.0 2 1.1 1,0 .4,0 4.5 4.. 4.5 ',.4 S.f. 




















70.8 7 .7,3 .. _____._ .7,2 37,0 31.fl 32,, 33.1 31.2 33.2
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.)
EASTERN TEST RANGE $29103.	 MPLETED 0 to 27km PATRIC K
	 AFB, 7 28' 14' N 80° 36' W JAN. I, 1956 to NOV. IT, 956 RAO1IISONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERMI. COMP1.ETED 0 to 2? km CAPE KENNEDY, 5 28' 29' N 80° 33' W NOV. Ia, 1956 to DEC. 31, 1967 RAWINSOI6IE FLORIDA 
ROCKETSONIIE 28 km op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. I, 1860 to DEC. 31, 967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KNI BBS SPEED	 IDEG) 0.135 1.000 2.280 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.889
DIR 
SPEED (DEGI SiC 745
-7.0 '8.7 -6,4 -5.1 .3.3 .1,3 *7.8 •2,8 *'4,7 .5.6 06.2 *7.6 08.0 1.0 794 -13.0 .0.8 '7.7 6. 0-3.4*0.3.'4.4.5,j.7,9.9.,j,, 32.0 2.7 754 -12.0 -17.8 .9.0 .7.3 'I.6 0.7 02.5 *5.2 *6.5 *7.5 00.0 .12.0 3.0 749 . 39.4) -,S.9 -32,8 .47.4 '05.'40.9°2.0.5,4o6,5*7.S,8.9
.13.0 9.0 714
-28.0 .19.7 -39.9 .43.8 -30.5 -6.3 I.'4 *4,8 09.7 *5.6 *7.4 *30.0 *49.0 5.0 /44 . 2.0 -20,9 -30.8
-35.0 -11.6 -7.5 -2.3 *4,5 *9.6,6,2.0.4 *8,9 *32.0 6,0 /04 -25.))
-22.9 -20.6 -37.4 -39.2 -9.0 .3.3 +4,3 •9.8+6.O.8.b.4.9. 33.0 7.0 /4', -27.3 -74.9 -72.0 -19.8 .10.6 -30.6 '"4.0 *4.4 *4.8 01,0 *9.5 *15.9 *39,0 0.0 744 28.0 7'4.8
-23.5 .10.4 42.7 .0.1 *1.3 05.8 00,2 *13.7 030,9 *22.5 9.0 744 . 34,0 27./ .27,7 -20.5 -34.9 .5.9 *1.4 *6.5*44,80I1.3,24,9 *24.0 10.0 70* . 47.0 -31.7 .'0.8 -25.2 -46.0 .0,5 *3.3 *7, 7 *11.8 *34,0 *23,90 29.0 11.0 794 96.4) -.45.9 -38.7 .34.6 .26.0 10.I .7.8 *3.3 *9.2 *32.6 *33.5 +26.9 *20.0 12.0 744 . 57.5 ''*5.9 44.5 -37,0 -30.5 -23.3 -7,3 •0. *7.9 *33.2 *41.8 *30.0 +24.0 43.0 74* . 50.0 .97.7 93.b -39.5 -93.3
-23.2	 -IU.5 -0.6 +5.3 +9.3 *44.8 *15.9 *38.0 19.0 /54 . 49.0 .99.4 36.3 -33.8 -29.5 -24.7	 -44.3 -2.3 *2.4 *5.5 *9.2 *39.9 *46.0 35.0 74'O '. 37,7 -34.9 .78.3 -26.7 -23.9
-49.2	 -40.8 .3,4 *0.4 82,6 04.9 +0.6 +9.0 16.3 74-4 '20,11
-75.9 -23.3 -21.1 -49.0 .35.3 .8.9
-2.3*0.803.7*9.4*5.6.6.0 37.0 744 -24.0 -74.9 .144.7 -37.2 -49.8 I4.9 -6.3 .0.9
.0.9 +3.4 *4.3 05.9 *40.0 0.0 /54 . 23.7 -46.9 .39.4 .32.6 -30.6 -7.0 -0.1 -0.4 *2.5 +4.0 +5.3 +7.9 *33.0 49.0 744
-39.0 -46.9 -9.9 .8.4 -7.0 -4.8 -4.4 *3•9 *3,3 +9.9 *4.9 *6.9 •43.0 20.0 744 -40.,)
-8.7 -7.3 .5.3 .5.0 -2.0 -0.3 *2.2 *9,3 +5.4 *6.3 *0,9 *33.0 23.0 7'49 -9.0 *7.9 .5.6 -9.6-3.2-3.400.5*3.6 *5.7*7.200.900.7.j5.0 22.0 791 '.7.41 .0.9 .5.4 .3.9 3.00.9*I.3304,2*a,7.7.9*9,7. 37.9 *24.0 23.0 799 .7.3 5.0 '"4.2 .3.3 -2.3 .0.7 *4,7 +9,0 *7.3*8,9,47.2*45.4* 46.0 24.44 709 '.1.0 .6.0 '"4.6 3.52.37.6I.9*S.3.7.8*8.8.4o,s. 32.9 +34,0 25.0 74* .1.0
-5,0 '"4.3 -2.0 -0.7 +2.7 *5.4+6.0+9.1*44.7* 12.9 *49.0 26.4) 71* . 10.0 .9.9 .6.0 '"4.6 .3.0 .0.9 *2.7 *59 *7. *********** 32.9 '49.0 27.)) 744 .7.3 -6.9 5.9 3.0 .0.9 04.7 *5,8 *8.4+9,90I4.8*149. 15.0 26.0 103 .4.3 '"0.4 -t .4 9.1 .1 10.0 11.0 13.9 15.' 14.6 29.0 104 -10.0 9. -7.4 0.8 -9,8 1.2 0.4 37.0 1l*.* 15.7* 15.5 14.7 30.0 105 -10.5
-18.0 -0.5 .5.5 -.l 1,3 7,8 11.9 13.0 14.9 16.! 16.4 31.0 107 -11.7 .37,0
-17.4 -9,5 -9,0 7,4 7,5 19.1 17.' 13.0 13.0 13.0. 32.0 110
-i'.2
-17.9 -0,7 1.7 2.? 7.0 17.0 17.9 17.9 15.6 15.5 33.14 1)7 -15.1 -13.0
-17.7 -8,4 .40,0 7.3 77 t1' 1.' 14.5 15.9 15.1 34.0 113
-1',l .17.0 -0.7 .8.7
-5.1 1.5 6.' 10.5 17.' 14.' 15.9 16.8 38.0 119 .17,1
-9.' -9.1 5•fl 7.7 0.9 31.9 13.5 15.0 17.8 19.7 36.0 113 -1'.l -10.0
-17.4 -7.1 .3*.? 7,8 '.7 10.4 08,48 15.0 19.0 15.7 31.0 114. '. 10.2
.19,0 '.9,, .8,5
-5.0 1.5 0,5 71.9 14.7 14. 17.1 17.5 30.0 11? '.20.1 -11.0
-9.' .0,4 -3.7 1.0 8,0 7.5 18., 35.5 14.7 16.7 31.0 117
-1'.0 .11,8
-10.7 -5,7 .9,8 1.9 5.0 11.5 15.7 15.5 10.1 16.1 40.0 115 .39.5 .19.0
-17.' -0.!
-I.' 4.0 0,9 14.5 14.9 17., 1*8.0. 15.7 41.0 11', 17.6 .10,0 lfl.0 -4.' .0.0 5.7 10.5 15.9 14.9 17.0 20.9 20.0 42.0 115 -11.6 -7,0 '7.6 "5.1 7.5 0..' 10,0 14.5 .15., 15.0 22.9 2.I 43.0 113 -'4.9 -4,0
-4.' -0,8 I.' 7.' 16.5 IS.' u.s 19.' 10.0 15.9 44.0 117 1'.5 *,0 .14,0 '.8.9 7.' '3.0 18.0 10.5 20.0 21.0 23.5 23.5 43.0 117 -0.4 -5,0 '.6,7 2.1 1,9 17,7 17.1 10.' 27.0 23.8 24.0 24.1 4o.0 109 .9.5 '.7,0 .9.8
.7,9 '.5 11.0 17,0 22.1 24.o 25.0 25.8 26.7 47.0 107 -17.7 -4,0
.7,4 -1.9 4.5 11.7 10.1 22.0 25.0 25.0 24,0 25.8 48.0 104 .11.0 .,0 .5.4 "7,4 4.' 11.0 10.4 21.5 21.4 25,0 27.! 27.7 41.0 104.
-1'.3 -9,0 .7,6
-7,0 4,0 1',t 10,0 21.0 28.6 26.9 27.4 27.7 50.0 100 .0.2 '"9.0 -7. 0.0 4,5 13.9 10.0 24,5 27,0 28.9 28.0 00.8 51.0 59 '15,8
-1 ,0 0,9 5.9 11.7 20.7 25.0 26.0 31.0 32,49 30.2.. 52.0 95 '. 35.9 7,' '.0,0 0.0 17.0 29.0 24.9 25.' 33.0 33.5 33.0, 53.0 90 21.5 '.5,0 "7.5 3.1 11,7 20.9 25.5 38.0 37.! 39,0 30.7 56.0 55 -5,5 -5,7 1.1 5.5 17.1 10,0 25.5 02.o 37.7 37.0 31.9 51.0 74 -5.0 '.11,0 -0.' 7.48 11.0 20.4 31.0 31.7 34.9 34.5 348.4 56.0 50. 10.2 .6,0
-1.4 74,0 17,5 27.9 50.48 35.* 06.' 35.4 06,7 57.0 
58.0
57 4'.l .0.1 '.2,7 4.0 11.! 20,0 29.' 39.7 36.9 16.7 36.4 49 '.31,1
.17,7 4,2 1',' 22.' 20.4 37.n 30.5 31.0 31.1 59.0 33 -27.9 "9,7 1,1 19.0 27.0 25.0 24., 26.7 77.0 27.1 60.0 241
-2'.9






58,0 1 15.5 Positive is wind from the right (150')
13.6 
15,5 69.0 I 27.1 Negotive g o vied iron, the left (330*) . '
- 27.1 74)0 7 373 31.1
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.6 
DATA SOURCE JUNE 
EI1%(ATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (miSers)
EASTERN TEST RANGE SERiAL	 MP1ETED 0 to 27km PATRICK	 AFQ, 7 28' 4 N 80' 36W JAN. 1,1958 Ic NOV. IT, 1956 RA11PISONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAI.MP11TED 010 27km CAPE KENNEDY, 5 28'29'N 8033' W NOV. 18, 195610 DEC. 33, 1967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28' 29 N 80' 33 W JAN. I, 960 to DEC. 39, 1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN kilN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(RN) BBS SPEED	 (DES) 0.135	 1.000 2.280 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.885 MAX	 DIR SPEED (DES) SFC 72-) -3.21 -5.3 3.6 -1.0 ..3.9 .0.2 *2.7 09.8 *5.7 *6.5 07..) *6.0 3.0 72.) 9.,3 7.5 -'................ 3.! *6.8 .7.7 *9.4 *39.0 .29.0 2.,) 74,1 _Id..1 39.1 -7.')
- .......... 2.5 *5	 l0ô'O7.9.22.u.23.o 3.0 74-i -15.3 9. -8 ................ .3 *5	 I*6.8*8.9*20_u,2I,g 9.23 /1.1 -13,,J -10.1 .0.9 '7.6 -9. -0.7 02.3 *9.8 .6.6 *9.4 '23.0 .22.0 5.3) 10,1 -34.31 -10.2 -9.') -8.3 -5.2 -0.9 *1.8*5.0.6.8*9.9. 19.0 '20.0 6.4 7133 -15.0 -11.3 .1)3.0 .8.6 -5.6 .......................... 20.0 
1.2) 74.) '. 17.0 .33.9
-12.1 -30.0 6.) -3.8 *3.5 .9.7*6.776.9*22.0*23.0 8.0 711 -22.0 -31.4 -4.5 -10.7 '6.9 -2. .................. 22.0 *23.0 9.o 72.3 -25.0 -79.6 -17.2 -33.2 8.3 2.i '2.3 05.9 ,79 *9,9 *39.0 .22.0 30.4 12,1 -34.3 '19.2 .20,0 -35.6 '9.7 -2.0 *3.0 •l.S 0O.7II.q*lo,u, 30.0 11.0 722 '40..) '00.2 23.t-19.l'lI.'4.3.I*3_3 *8.3 *11.9 *33.9 *38.0 .39.0 32.11 72.1 .1).)) 71.9 .29.8 -23.7 -13.1 .9. 
3.0 743 - 4 3.0 •14.3 .3)3.9 -26.0 '15.2 '5.7 *3.9 *1.3 *0.5 *32.0 '19.0 *20.0 IS.)) 72.1 -93.0 -.92.9
.29.1* -79.0-36.2-6.0*0,3.9.6 .6.6 *1).) *16.0 *36.0 15.31 12.) '32,3 '20.2
-29.1 .39. -----------0.3 *3.1 *9.9 *6.5 *39.0 *35.0 6.0 72.3 -23.0 -30.5 -3*.') -13.6 '4.3 .4.4 .0.2 *3.0 .4.9 *6.6 *35.0 *96.0 11.0 72, -15.1) -12.5 -30.9 -4.7 .5.7 I9 *0.9 S ................ 33.0 10,33 711 -9.0 1.7 -6.6 -9.9 -2.9 -0.1 .2.9 *4.7 *5.8 .6.9 010.5
.33.0 19.0 722 . 1.3.) -4.9 *3.5 '21. ...................... 30.2 .11.0 20,0 71.3 . 34.,) '3.! -1.9 9.' '2.3 *2.6*5.3 *7,0,8.3 9.l*33,0 .94.0 23.0 7211 -3)3.0
-2.5 -3.6	 . '2	 0 * 0.5*3. '7 * 6 . 7 *8.6 . 9.8 o IQ,7.93_0, 34.0 22.0 7233 . 32.0 .2.6 ').6 0.7 *0.8 *9,5 *7.1 *9./ 730.6 '11.5 *33.5 +19.0 23.0 72) -33.0 -2.8 -31.9 -0. 3 *l . 6*5 . l*8,2*v.9 . 93.0.33., 14.6 *35.0 29.1) 72-1 *0.17 '17.9 -0.7 -0.1 *2.3 •S.'9 *8. 9.99.9 093.9 *3)12039.3 *95.0 25.1) 72.1 '9.)) -1.9 -0.7 '0.) *0.2 .5.5 *8. 7 'lS.S'II.8 . 11.9,j5.7
.36.2 26.0 71.) '0.11 -l.1 ")).F .0. 2 *2 . l*S.5 *8. 9 *Il.6 . lO,8.3q.6,29,U *25.9 22,0 71I1 '.6.0 _3.0 '.3.0 .0.9 *3.,) .5.0 *9.8 033.7 *33.0 094.3 036.5 • 37.0-20.0 103 -1.5 -9.8 2.7 7.5 13.0 13.0 17.0 95.0 15,7 14,9 29.0 lOo .0,5 -9.0 -1.' 0.9 5.1 7.9 17,7 II.'. 15.. 14.fl 17.8 19,7 38.0 107 -'.8 3.fl 2.5 1.3 4.fl 7.8 11.5 10.' 17.' 19_n 15.5 19.7 31.8 109 -0.7 8,91 0.' 8,9 8,7 9,2 17.8 15.7 16.. 17.8 21.9 21.4 32.0 109 -6.7. 5,0 '2,6 1.4 0.5 0,7 1'.0 35.8 16.5 19.3 27. 22.4 33.0 109 -'.5 -1.5 I,' 9.8 8,0 31.7 34.9 If,.* 17.8 21.' 29.4 34.0 119 -9.2 -2..* -1.5 0.8 3•8 7,0 19.6 15.9 11,., 17.8 15.6 35.5 30.0 111 -2.5 .7,5 -0.9 7,9 7.7 19.' 16.0 17.' 19.5 19.0 10.1 36.0 111 -5.0 '4.5 -2.5 -0.5 7,5 8,0 10.9 j79 j8.* 20.9 21.9 21.5 37.0 110 -p.7 .90 -t -' h8 0.2 9.7 18.0 18.0 22.9 25.5 25.7 30.1 112 -1.4 0.0 0.9 7.3 4.1 17,' 17.8 19.4 19.8 22.8 27,5 27.7 38,0 ito .6.0 hI 3.' 4.5 5.5 97•5 15.* 22.0 27.0 20.8 99.4 29.9 40.0 110 0.2 -	 9.0 7.5 9.5 6.8 lh' 17.4 27.5 22., 24.5 25.2 25.0 40.0 112 -6.3 -1.0
-0.5 4.7 0,7 17.0 19,3 90.9 24.0 25.' 25.9 27.8 
'62.0 109 7,3 7,1 7.5 4.9 .I 18.7 13.0 77.5 25.. 26.8 22.5 27.7 43.0 109 1.5 7.1 5.' 9,7 10.8 15.5 21.5 25.0 27.' 29.0 24.0 29.0 44.0 109 4,9 7.2 8.7 17.0 17.0 28.0 27.9 20.. 24.0 29.8 29.5 42.0 108 6.9 7.7 jO•9 19.8 25.' 29.9 30.5 35.8 36.7 35,9 46.0 108 5.5 9,0 6.1 9.3 13.' 27.0 25.' 31.9 35.. 37.9 45.9 4)6.8 47.1 107 0.5 4.1 S.' 11.5 15.0 29.7 20.0 33.3 35.' 36.0 35.8 37.0 48.0 19% 0.5 5.fl 7.0 11.5 17.9 28.9 30.5 35.0 36c 80.0 41.7 43.7 49.0 100 '.0 '.fl 12.' 10.0 17.4 24.9 30, 39.9 37.7 39.0 49,7 49.9 50.0 97 7.2 7.1 13.2 17.5 290 33,9 37.7 39,, 44.7 49.0 45.2 51.0 03 7.0 7.5 13.7 15.7 25.0 30•5 31.9 40.fl 47,7 43.7 47,9 52.0 80 5.1 9.0 9.0 16.5 25.0 38.0 39.0 50.0 46.7 45.5 46.9 53.0 is 4.7 0.4 9.4 35,8 25.8 30.5 58.9 47,. 54.7 59.0 54,4 56.0 73 9,3
- 3.7 7.7 19.6 25.5 31.9 30.8 44.. 47.9 47.8 40.3 52.0 70 .5.5 1.4 5.0 16.7 25.0 39.0 39.9 82.4 47.0 40.0 40.7 5o.0 6,, 4.4 5.5 94 36.5 27.6 34.3 43.8 85.. 48.5 06.9 49.0 57.0 6. -5.6 6.' 9.7 10.' 21.9 31.4 43.5 64.. 52.4 57.8 53.0 58.0 52 -3.9 0. 8.2 14,4 24.0 3',8 40.4 43.. 47.4 47.7 47.7 59.0 49 -95.1 -4,8 11.3 21.7 3'.' 35.0 39.1 39.7 40.7 40.1 68.0 33 81 5.4 12.9 25.5 35.9 34.5 47.9 41.4 51.5 '63.6 61.0 2.5 -'.9 -7•9 4.5 91•9 32.0 35.9 45.* 86.0 45.9 89.1 62.0 16 .7.4 77 15,0 41.0 50.7 50.0 50.' 58.0 50.0 63.0 1* 10.5 19.0 46.0 45.0 46.. 49.5 89.5 49.6 616.0 7 21.4 27.0 27.4 20.5 2'.5 20.4 20.6 22.5 62.0 7 jl.4 17.0 35.5 34.4 30.7 34.7 - 38.7 34.7 66.1 I 1'.4 12.4 61.0 I 8.2 
68.0 I 5.3 Po,iive 1* Wind fro, the right (150') Negative 8, Wi.) freo the left (330'),
88
RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH 	 TABLE 7.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28' 4' N 80 36W JAN. 1,1956 to NOV. IT, 956 
RAWINSOtIDE FLORIDA (CAPE KENNEDY. FLORIDA) 
SERIAL CONPI.(TED 0 to SlIm, CAPE KENNEDY, 5 28 29' N 8O 33 W NOV. 18,	 956 to DEC. 31, 1967 
RAWINSOIIDE FLORIDA 
ROCkETSONFIE 28km p CAPE KENNEDY, 5 2829' N 80 33 W JAN. 1,1960 to DEC. 31,967 
FLORIDA _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EM) 088 SPEED	 bEG)	 0.135 1.000 2.280	 5.000 19900	 50,000 84.100 99.000 97.720 99.000 99.865 SPEED (DES) 
SFC 797 6.0 3.7 '2.44 -I'S *0.7 *0.5 .2,7 *9.4 05.4 '6.3 *7.6 .8.0 
3.0 794 '40.0 -.4.9 -8.0 .1 -9. 3'I.3 + 0. 9 *4.3 ,6.d*0.3+1I.I+19.9* 06.0 
2.0 794 -11.0 *7.9 '4.4 5.7 4.S •2.2 -O.0 03.0 06,107.9 *9,3.34,9 *14,0 
3.0 794 -10.0 -7.? -7.6 -6. .................................... 13.0 
9.0 704 -11.0 -9.3 '7,4* -3 ............ . 11.J ' 9.4*lI.6' 12.0 
5.0 79's ,. 3,Q _4I.4 9.9 -8.1-6................................. 13.0 
6.0 794 -41.0 -Il.? -11.0 -9.0 *4.0 '4.4 -9.9 +3.1 •6.302.O'9./*41,9+20.0 
7.0. 744 -43.44 '.9.6 -3.4 .0.9 *4.3 -44.8 .3.2 +0.9+0.2*I4J.S+13.4. 39.0 
0.0 794 44.0 *4'4.9 '40.3 -9.3 -7.2 '4.4 -0.6 *3,44 •o.4 o3.9,3I.j,4,.'4, 37.0 
9.3 794 -11.0 -44.9 -44.6 -9. 17.95.20.7'3,U .7.4*9.4'33,5+17,90 39.0 
30.0 799 -47.0 *45.3 10.4 -40.3 *8.0 +4,13*3.0 *2.0 .7.0 +00.6 '42.0 *21.9 '33.0 
40.0 790 +20,8 *49,0 -43.4 -44.6	 -9.6 4.7 *4.4* *3,2 +1.9 '32.2 +40.5 '30.9 '34.0 
42.0 744 -23.0 -13.9 -46.3 -49.0 _41.4-?.4-I.9.2,0.a.o.lZ.002o.2.29,9 *32.0 
3.0 i'll *22.0 -04.9 47.5 _45.5	 .j3.6 -a .3 -2.0 +2.0 *0.7+35.0*9.5 .29.9 039.0 
34.0 795 -73.0 *49,4 _48.4 '45.7 *43.3 '9.4 2.4 *2.3 *7, 4 *33.2 1/.1 +27.0 *29.0 
36.0 I'll -48.0 -*4.4 '42.9 -II., -9.40.j-l.'4+2,9+6.4.O.3oij,',.a,9., 
36.0 791 -42.7 -.43.4 9.3 *7.6	 '4.9 *3.4 "0, '4 *2,8+9,9*6.6+/.3+10.9 +12.0 
47.11 79* 1.0 6.'l '5.4 9,Q4,7+9,40,3,4*5,4*4,3 *7.4, *0.9 810.0 
18.0 744 -5.0 _4.9 -3.6 -2.6 *4.4 0.3 *2.4 *4.7 +6.9 *0.3 *9.4 +30,9 +32.0 
39.0 7,44 -3.4) '7.9 '4.4 -0.9	 <4. '4 *3,44 +4.0 +6.0 *7.7 *3,0 *0.3*33,9 *39.0 
20.0 794 <4.0 <4.9 -0.9 -4).'? *0.4*7.3 *9.0 *7,3<4,9*9.9.03,7,43.9 *34.0 
21.0 799 <4.0 '.0.1 -0.9 +7.4,' *2.4 '*6.14+9,9.3l.6+l2.9+33,9. 35.9 *39.0 
22.0 799 -3-9.0 -.4.4 .0.0 '0.7 +0.4 '*3.3 +6.0 '30, 9 +32.6*43.7 *39.7 <45,9 '37.0 
23.0 759 -5.0 <4.9'0.U+4.3*2.3'4.3*7.S<40,9+13.2*l4.4.IO.O*l6,9* 47,0 
2't.O 794 -. 13.') -4.0 <4.41 '7.2 .3. 3*4.3*8.0*I3,U'I3.I*49.3.44.90 30.9 *20,0 
25.0 799 *0.1) *0. 0 .2.2 '3.2 *5.2 +0.14 *34.4 +43.4 +34.0 '36,2 +40,0 *24.0 
26.0 759 *944 *7.'? +0.4 *4.8	 .2. 9 *5.100.2*Il,0+49.6.45.4.46,9.2U,9.22,0 
27.0 734 '7.14 -4.9 <1.0 *I.4*2.7'5..)'0,2*32,.4*19,3+44,3*37.9, 9.9 +23.0 
"58.0 10', 9.0 0.4*	 2. 9.9 1'.c 9*4.0 15.' 17.fl 07.4 17.7 
23.0 109 9,5 1.5 9.	 5.2 .4.4 19.9 19.7 15.' 19.6 29.4 79,0 29.9 
•	 30.0 113 1.9 44,9 44,7 44.44 19.5 19.9 17.9 19.9 18.9 24.0 25.1 
30.5 110 '.3 7,0 3.' *0,5 7,0 09.' 18.6 18.1 19.0 29.6 29.9 20.3 
32.0 119 40,2 0,9 0,44	 5.0 7.7 1'.2 14,5 39.5 00., 29.' 09.9 23.0 
33.0 117 -4,3 3,2 9.7	 5,0 .9 19.7 14.0 19.9 2'. 29.0 23.2 25.4 
•	 3'4.0 100 9,9 2.'	 5,9 7. 19.9 17.7 29.' 23.4 22.0 240.0 244.9 
39.5 122 9.9 .2 0.4*	 5.2 7.9 11.7 19.0 29.0 20., 22.0 07.9 24.1 
35.0 122 2.0 44,9 5,7, 9.7 1*0.9 19.7 21.9 2.4 21.0 07.9 29.9 
37.0 12, 0.3 5.2 44.0	 4,7 40,7 14.0 19,9 22.fl 2'.' 71.0 25.7 29,0 
38.5 1244 <47.7 •	 0.' 2.'	 6.9 9.7 15.7 29.7 25.' 240., 29,0 29.3 29.4 
39.0 125 9.9 3.'	 7.9 ii.' 14.5 29.9 25.4 26.7 29.0 29.5 39.4 
60.0 125 1.0 9,9 7,0	 9,9 17.' 17,fl 23.0 24.7 27., 27.' 344,4 39,7 
041.0 126 -9.7 9,0 40.0	 7.1 1l. jO,7 20, 744.9 2'.. 24.0 39,0 31,9 
'43.0 124* 4.8 7.0	 0,9 17,0 19.3 20.7 25.9 29., 39,0 32.7 32,9 
53.0 12*.. 40.2 . 4,9 44,5	 7,44_ .39, 0 	 .-. 10.5 25.6 70.0 3't., 33,0 30.9 3*6,4 
44.0 127 5.9 4.9 44,6	 9,44 1.7 29.0 27.0 32,9 35,, 39,0 37,5 37,9 
4s.0 129. 5.2 44.7 0,0	 10.0 14.' 2*0.4 39,0 37,0 44fl, 440,7 49,1 441,7 
4ó.0 11*0 7.2 -	 7,7 09,9 1'. 24.0 33,7 37.4 *49.' 52.9 '09.7 402,7 
407,5	 . 11 1.5 - 9.9 '0.0	 19,9 10. 20.0 39.6 39.0 40., 01.0 449,6 59,7 
.40.0 117 41.7 9.9 5.'	 13.9 23,0 29.0 35,0 04. 30.4, 403,9 07.4 407,9 
49.0 115 9.5 . 4.2 10.4	 15.9._. 29,0	 , 30,0. 35,0 449,4 05., 05,0 06,6 444,4 
59.0 111 31.2 11,7 12.'	 15,' 25.4 39.5 39,0 59.0 45.' 147.** 447.9 40?.? 
51.0 119 8.5 1*1.0 11.5	 140.4 .	 23.'	 - 341.7 37.5 462.5 445,, .	 47.0 40,0 59.3 
52.0 109 4.2 5,0 0.5	 19,' 21.4* 30.7 405.6 147' 49.0 50.' 50,9 
53.0 109 6.0 5.1 12.1 15.7. 20.6 30.9 344,5 49,' 53,7 55,7 55.7 
54.0 97 -44.5 7.'	 ',' 19.4 20.* 39.5 449.1 59.* 50,fl 544.4 59,4 
55.0 ......80 - _<4L.9_.__.. - 6.2.	 5.9 --.-. 15.40----- 29.5.__ 60.5 57.4 45.fl 59.1 _59.5 59.9 
56,5 80 -13,5 -13.' 6,7 13,4. 39.9 39,9 45.9 5'.. 55.1 59.7 55,9 
51.0	 . 77 -19.2 - <4.'	 3.0 13.4. 25.9 39.7 4*7.9 40.9 50.' 50.9 53.0 
50.0 6+. <49.9 3.5	 44,7 15,1 27.4 34.9 443.0 50.0 51.' 53,0 52.0 
59.0 5?. -5.8 -5,7	 -5,1 11,0 25.94 39,1 407.9 *49,7 49.7, 50.9 59,44 
60.0 41 -24.6 , 0.0 12. 27.2 49,5 445.9 59.0 50.0 53.1 51.0 
61.0 •, 2s..'52..6.... ,.. ... 5.3,.,.,_ 12.0.....,. 3.5.9 4.5.0 47.9 51.o 51.0 52.0 52.5 
62.0 19 "29,7 15.0 3.0 49.4 55.9 59.6 51.5 59.4 59,4 
63.0	 -.19 •. 141.9- ....... .... 25.7--. 34,5 59,9 55,4	 . 49.0 55.3 *05.9 445,3 
54.0 *0 9,7 141,40 39,5 445,5 447,9 440,0 *49,0 59,40 149,0 
65.0 - 40 -	 05.6-- --' - - 13,6..._.39,5 37,4 51.9 59.. 59,5 53.4 59,4 
65,0 5 9.9 20.5 *441,9 55,44 440,6 445,5 444,4 54,' 
- ......
-- ---- 27.9' 44.0 444.9 *44,0 145,fl '09.8 444,0 
68.0 4 '.1 Po,itive 1*611*0 from ISo ftgho (150') 19.41 n 40.9 40.0 441.0 09.9 441,7 69.0 4 Ilogetivo 1. 41073 from the loft (330') '	 ' 15.5 35.9 55.4 35.6 34'6 15.6 35.4+ 73.0 5 7.9 10.9 29.9 25.5 25.6 25.4 25.4 25.4
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TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERiAL	 MP1ETED Ole 2? k,e PATRICK	 AFB, 7 28' 14 N 80' 36 W JAN. I, 956 to NOV. IT, 1956 
RA8INSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 to 27 ko, CAPE KEM9EDY. 5 28'29' N 80' 53 W NOV. 18, 1956 10 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 In, op CAPE KENNEDY, 5 28' 29 N 80' 33 6 JAN. 1,1960 In DEC. 31 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KU) BBS SPEED	 (DEGI 0.135 1.000 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEG) 
SEC 791 .7.0 .4.9 -3.0 -3.1 -2.5 .4.9 -3.0 *4, 7.3,J.9,3 ,.
.5,8 *0.0 
4.0 749 -40.0 .1.0 -6.0 -6.3	 .l.0 I.6 3.4 3.6*5.I.7,3. 0.5 '13.9 011.1) 
2.0. 799 _9.0 -0.6 -6.0 -5.4	 -4.9
-2.3 .0.) *2	 ............... 2.9 '45.0 
3.0 744 . 11.0 .4.4 .6.1 -S.F	 -4.6
-2.7 -3. 1 2.7 9.9 5.9 . 7.9 . IU,9, Ib.0 
4.0 798 '/.0 -6.. .5.8	 '0, ................................
.0 0.0 744 -8.0 -7., -8.* -0.2 .3..) .	 .................. 14.9 .14.6 
6.0 744 . 4 .3,0 -8.2 -5,0	 -0.7 3.9 '.3.9 .2_I *6.6*7.6*9.5.12.9 .11.0 
7.3 794
-11.0 .9•3 _7•	 _5•0 .3,7 .3. 7 *3,4 06.9.7.7.0.9* 12.9 .19.0 
0.3 75* -11.3 10.2 -8.1	 '7..I '9.3 -3.0 43,) .6.9.7.6.8.3. 12.9 .20.0 
9.0 799 . 40.4) ..I.0 -11.0 -9.9	
-7. S-0.7-3.O*3.2*6.I.8.2.8.7. 49.9
.22.0 
40..) 794 -41.3 13./ .11.9	 -7.3 -5,9 -.3. 7 *3.60 1,2 0 9,) . l0.,,21.9, 26.0 
11.0 714 -23.9 .49.9 16.l .43.2	 -II. I -5.6 -9.0*9.2 *8, 3*l0,5l3.7'25.9,26.0 
42.0 147 . 23.) -14.4 I1.I
-45.0	 -42.0 4.7 -I. '3.7 9.F'42.O'l6./.25,9 .28.0 
3 . 9 7_99 . 23.0 .9.0 -19.4 .46.0	 •41.3 8.d -2.4 3,0*0.9*3.u. 6.4) '23.9 *25.0 
49.0 714 . 22.3 16.3 -19.1) -11.9
-3.9 .4.8 .2.3 •6,F '10.1 '11.8 *46,9 '25.0 
14,0 441 -45.0 -43.? 10,0 -8.7	 -1.7 -5.3
-1 •0'2.U*5.*.7.l.8.7.I9,,. 46.0 
16.0 719 '9.0 .7.3 -6.9	 -4.0 '2.9 -0.4 '2.7 *9.7 .5.6 *7.4 '10,8 *42.0 
12.0 791 '5,0 -9.0 1.4 .3.9	 .2.9 .3. l'l..J'4.7*S.8 *6.9 *8.3 .9.9 *45.9 
8.0 144 .O
-1.) 3.3 -2.2	 -1.0 3.2*2.9 *6.1 *1.0 *8.0 '7.!' il.9 '46.0 
49.0 799 -2.3 -.3.7 -9./ .0.2 *1. 3 . 3,0 *6,4*0.0 *7,j'IJ,I, 11.7 '49.0 
20.0 718 -3.0 -2.9 'I#
-0..S'l.l'2.9 .0.2*1.6*9.4 *18.1 '10.0 *13.9 .46.0 
21.0 799 '2,3 -11.7 -7.2 '9. 6	 *4.5 *3.2 *6.) .8.9 )3. F'll.d'12.7*11,90 6.0 
22.0 714 *0.4) *4. U'I./*3.8'7.3'9.?*II.9' 12.9 *43.0 '16.9 *49.0 
23,0 719 1.0 -.3,? '4.3 *l.O'2.9'1.6*7.3 'ld.S'12.ó'13.b'iS.3. iS,9 '20.0 
79,) 797 *0,0 *4.2 '2.l)'3.I'5.0*/.9'll.J'I2,1'l3.l' I..3 *19.9 *20.0 
25.0 199 '0.0 '.9.0 *2.1*3.4 '5.1 'l'.S'l3.lI9.6'io..'l6,9* l$.0 
26.0 789 .7,3 .4.7 *3.? *4.3	 *33 *5.9 •0"'Il.l'13.o'lS.116.*'I4.9. 46.0 
27,0 771 *3.9 '1.2 .7.
'2' '9'3 */.l*Il.F*49.246.7 46. .20.9 *23.0 
.28.0 110 2.8 4,9 5,0 7,5 12.4 10.0 14.' 17.4 17.0 17.0 
29.0 113 .9,3 2.4	 9.5 5,' 10.7 19,7 05.2, 19,7 j7,0 22.0 22.' 
39.0 117 -4.2 3,0 .5	 6,44 7. 14.2 114.4 14.1 05.0 j7.0 27.14 29,5 
31.0 114 2,9 •'	 6.7 7,0 11.6 15,7 49.4 10.7 20.14 20.' 21.9 
33.0 115 8,7 11,14 6.0 17.5 14,7 49.0 27.. 21.' 36.5 36.4 
33.0 110 7.2 3,4 3,0	 5.4* 7,0 1'.l 15.5 19.9 10.7 10,0 77,5 29.7 
34.5 117 -44,4 2.2 4.7	 5,4 7.' 11.7 14.4 20.4 21.' 30.' 35.7 35.0 
35.0 118 -5.2 .1.0 .7.'	 4.7 5.7 1'.I 17.7 21.1 2'.. 214.0 25.0 29.-I 
35,0 119
-7.2 -5,0 -1.'	 3.7 7.' 12.6 17.7 29.5 23.9 23.0 24.0 25.' 
37.0 120 0.6 I.'	 2.0 7.' 19.' 19.4 20.2 22.0 24.4 25.3 25.4 
38.0 120 -14.4* .4,0 9,4	 3.3 7,2 14.' 10.0 57.0 22.* 23.4 24.4 210.5 
39.0 120 -2.2 1.0 1.l l. 9,2 16.2 10.9 23.5 25., 25.7 25.' 25.0 
42,0 119 -1.0 1.' 4.0 7.4 19.4 10.5 25.9 25.. 27.9 39.7 31.0 
41.0 117 -0.1 0.7	 2.0 5.5 17.' 20.4 29.' 25*. 21,0 90,5 27,7 
'42.0 117 -22.14 3.7 2.'	 14.1 7.' 10.5 20.4 24.', 25.' 29.0 70.4 20.7 
43.8 117 0,3 7,4 7,0	 9.0 0,0 15.0 24.7 2 7. 4 20.. 29.0 39,7 39,0 
48.0 115 -5.9 4.7 1.'	 2.0 jfl,4 17.' 24.5
-
37.4 32.0 32.0 33.9 39•q 
45.0 116 -0.7 -0.4 -Il.'	 0.9 19.7 10,5 27.0 31.9 )7. 39.9 39.7 35,0 
4b.0 113
-9.1 4),8 '7.'	 4,9 1'.' 20.5 20.44 32,9 35,o 42,0 444,0 44,9 
47.0 110 -0.4 2.9	 3,9 10,7 2'.I 27.9 37.0 39.0 47.9 57,3 52.5 
440.0 117
-44.1 1,4 44,9	 6.7 11.4 24.7 30.0 34.9 3'.. 40.0 91.0 01.0 
49.0 108
-9.5 -2.0 '4.5	 0.2 9.7 29.5 30,6 34.1 30.0 30.7 44.0 45.14 
50.0 105 -7.9 .2,0 -	 3,4	 5.4 117,9 14.4 27.6 37.6 30.. 41.0 49.0 149•fl 
51.0 105 -7.6 .4,0 .4,0	 5,4 11.4 20.4 30.4 35.9 44,* 47.7 47.4 49,5 
52.0 94 '39.4 3.'	 5.0 10,0 20,4 34,7 441.9 45,0 50.0 50,4 571.5 
53.0 96 -4.1 4.4	 2.0 11.' 10.3 25.4 37.' 40.6 65.fl 69.0 60.0 
514.0 91 -19.6 7,0	 1.14 0.7 47.4 29.' 37.5 35., 42. 57,4 92,7 
55.0 83 .20.4 -11.1 .7,44 7.7 17.0 29.0 30.0 30. 95.i 95.7 85.9 
56.0 79 . 11.4 -9.2 2.' 14.0 25.4 37.9 443,. 55.9 50.2 59.3 
57.0 61 -12.6 -12.0 -0.5 -0.' 14.5 20.4 49.0 444,7 45,4 45.9 45.8 
58.0 90
-15.9 -19.0	 -10.4 0.5 19.5 34.4 97.9 40,n 55.0 92.0 50.7 
59.0 37
-24.2 -24.1 -2,4 14.5 20.4 444.0 45.9 45,7 44.4 46.4 
60.0 27
-29.7 -20.6 2.' 19.0 344,7 47.7 57.. 50.4 59.0 51,0 
61.0 27
-24.0 -19.4 -4.7 17.5 27,' 50.7 54.0 55.4 56.5 54.5 
62.0 17 -13.6 -4.7 j2,0 29.0 50.4 5fl.6 50.0 59.7 59.0 
63.0 16 .6.2 . -2.7 14.7 27.5 36.' 34.o 34.0 34.0 35,9 
64.0 10 -4.9 -6.0 11.5 32,4 34.44 30.0 36.7 34.0 35.9 
65.0 9 -44.9 5.9 14.5 14.7 27.0 20.7 28.9 09.6 25.4 
66.11 7 9.7 0,5 30.0 31.44 39,6 39,4 39,7 33,7 
67.0 4 3.4 17.7 30.0 34.5 36.9 35.4 34.6 34.7 
68.8 5 0.9 P00001v, 0, wOod from the right (150') 5.5 14. 17.1 17.4 17.0 17.5 17.5 
60.0 4 9.6 llog*tive 10 wind from ti,, loft (330) 0,7 10.7 10.7 10., 10.0 10•' 10,0 
72.0 4 4,3 19.0 20.2 20,5 24,4 20,4 30.4 29.7
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
0 to 27km 7 28	 4' N 80' 36 W JAN. I, 1956 to NOV. 7, 1956 PAlIKDAAFB (CAPE KENNEDY, FLORIDA) 
SSRIAL COMPlETED 0to27 km CAPE KENNEDY. 5 28' 29 N 80" 33 W NOV. 8, 956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONSE 28 km op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. I, 1960 to DEC. 31,1967 
FLORIDA 
PREPARED BY	 ' TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
- ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 088 SPEED	 IDEGI	 0.135	 1.000 2.260	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.868 SPEED bEG) 
SFC 720 11.0 .1.0 -5.3 3.5 -1.0 -9.1 *1.9 03.9 +9.9 '.8 *8.0 *8.0 
4.0 720 J1.3 10.2 -1.7 -48.6 -2.1 '0.4 '1.3 '7.0 +9.1 +I4. '29.0 *39.Q 
2.0 /2.3 -04.0 9.6 -7.2 -5.7 3.4 0.1'3./ *7.0 08.7 '30.9 033,0 *39.0 
3.14 7211 -33.0 -9.4 '.7.0 -5.9 1.3 11.4+3.5*6.2*a..I*lj,.I.34.u.35,0 
9,3 110 -75.0 8.6 :7.48 ,.1,.0 .3.5 -0. ...................30.0 '34.0 
48.0 720 -2.o -9.5 _9.2 -6.6 -4.3
-d.e'l,)'*,I *8.4 +40.4 '26.0 '27.0 
6.0 1211 -24.3 40.' .9.5 ?'59.6-3.O+2,6*6,'4.8,8.13.2fl6,0,27,0 
7.0 723 -22.3 -12.9 -40.5 -2.3 9.9 0. 1*2,6 0 6.808.9,Ij,7,28.0 .29.0 
8.0 720 -20.3 -13.8
-(1.9 -8.0 -5.4 -3.) *2.7 *6.9 *9.1 0)2.9 *27.0 *28.0 9.0 72.) -21.9 -15.0 -12.9 -10.8 6.6 -1.2 *2.7 *6.0 *9.8 *11.9 '10.0 .19.0 
0.0 712 . 21.) -16.9 45.l
-13.1 8.4
-2. I'2.9*7.109.'I*12.8•25.0.2a,o 
11.0 720 -28.0 -20.9 -1/.0 -is.o -10.1 -2. 402.e .8,u*II,3*I48.2,20,o *23.0 
12 . 0 /22 -3..) -25.3 -23.1 .30.) -11.7 .3., 02.8 07. 0 *10.9 *15.8*20,0*21,0 
13.0 722 -30.9 3,l.l -/9.4 -20.9 -13.1 .4.0 02.2 *7.7 +10.6 039,2 +22.0 '23.0 
49.0 /2J -93.0 29.J -05., -49.5 -4/..) -9.1 03.9 *7.6*lI.6*l5.9029,0,24,u 
45.1 72(1 -2,.d 20.5 -49.4 -14.1 9.3 3.O *1,5 *6,6 040.8 *45.9 ,31.O *32.0 
46.3 710 . 41.0 -I4. -40.1 9,(, -5.9 -2.0 *3,6 '5.6 .8.O.l0.9.I6.0. 11.0 
414 /2,4 -41.') -4.8 -7.6 5.5 -1.3 0.4 *0.5 05.3 *1.3 *9.9 *11.6 '32.0 
48.0 71.3 -4,0 -6.3 _'l.i -3.9
_l. O'J.3 . 3,9 05,2.7,202,9,I0,9, 11.0 
49.3 72,1 -6.3 .0,3 -3.0 -2.2 -U.s 01.4 +9.2 06.Z +7.0 07,0 +9,5 •10.0 
20.0 713 _9.) 3.I
-2.0 0.70.I'2.1e5.l*7.U,7.968.7.j50. 38.0 
21.!) /23 -1.,) :1.3 0. 
22.9 71.4 3.,) -4.0 -3.1 -0.0 '3.9 ''4.1 '7.4 '0. O'lU.l*ll.o*I5.0* 46.0 
23.) 723 6.3 -4.3 -0./ -0.002.U''l./*7.5.9.2*IU.0,Iu.9,43,00 9.0 
29.0 lOU 5..1 0.1 -0.6 *0.1*2.) +1.7 *7,6 +9,910,$'Il,3.12,60 3.0 
25.,, 710 -1-2.1 .0.0 -0. 5 0 0 . )'4.409.5*7,8,30,9'34,5012,,ol5.5. 6.0 
26.1 71,) 2.O -0.9 -0.6 *0.'J*I.8+4.407,9*10.5*4l,9.43,9.45,Q, 16.0 
21.0 72.) -43.14 2./ -1.5	 -0. 4'I.4*9.+*9.Z.4O.9.12,6. 33.4 '20.0 *24.0 28.0 109 -1.2 .',9 1.' 1.1 ',fl 5.1 8.7 00.0 17,. 11.0 19.9 10.0 29.0 107 -9.6 0,47 0.' 1,0 7.0 5.0 8.t 12.7 16.. 11.9 29.0 20.' 333.0 109 -'3.0 -1.0 -..	 0. 1.' 5.4 0.5 70.4 19.. 19.0 10.0 19.8 31.6 100 -7.1 4.O -0.0	 0.1 1,9 4.9 19,0 11.8 19.o 17.2 18.4 19.7 32.0 189 . 1 , .9 4,6 .3.9	 1.. 9.7 4.6 17.4 11.1 15.7 14.0 22.4 22.5 33.0 109 -8.8
-1.9	 -1.1 2,9 4,0 10,2 12.3 19.6 17,6 17.7 17.9 34.0 109 -5.2 4,6	 -47.0 0.6 4,0 10.9 14.5 19.6 14.9 17.' 17.4 39.0 104 '19,1 -7,0 '6.9	 -3.6 -0.6 9.' 19,6 11.5 111.' 16.9 16.9 17.0 36.0 1419
-19.6 -7.fl 6,5 -5.1 -I.' 8,0 10.s 13.9 17., 20.8 2.9 23.0 37.0 107
-0'.9 -0,8 -7.4	 '4.9 -0,0 4.8 10.0 09.9 17.8 19.0 25.5 29.3 38.8 104, -0.5 -7.8	 3.7 -fl. 5.9 10,0 12.3 13.4, 90.8 25.0 27.0 39.0 104, -12.4 -10.8 -0.5	 -7.9
-1 .9 5.7 10,6 15.' 19., 19.0 22.2 22.4 40.0 104,
-14.6 -'9,0 -4.1 -9.0 -0.' 9.0 1l.,o 05.' 19.6 21.0 21,! 23.2 41.0 102 -j,7 -17,0 -10,7	 6,9 '9,9 5,0 11,0 15.9 10,, 21.fl 25.5 25.2 42,0 102 -10.4 '8.0	
_7,0 -3.7 1.0 10,4 17.9 23,, 24.9 24,9 26.5 43.0 100 '17.2 -10.7	 '0,0 -3.1 9.7 18.0 29.0 24.5 23.0 39.9 30.9 54,0 00 00,9
-10.'	 -10.0 -'.4 4.5 19.4 30.5 20.' 243.0 20.0 28.7 55.0 95
-1 3 .7 -10.'	 "9.2 -2.7 4.7 15.0 90.48 25.' 29.0 20.4 28.7 46.0 94 .0,7 6.fl	
-7.1 '7.0 4.0 1.8 00.1 24., 39.9 40.2 40,4 41.0 85 -14.0 -0.l	
-5,7 0.0 6.0 15.9 20,0 24., 20.0 22.6 29.7 48.0 04 7.0 .6,8	 6.2 0.1 5.9 19.' 20.9 23., 25.1 29.2 26.0 40.0 83 -10.1 -0. .6.9 -0,6 4.7 15.4 09.7 20.o 23.7 23.7 25.9 543.33 03 -19.0 -10.2	 -6.6 -0.6 6.5 15.7 23.0 25., 30.1 30.4 30.4 51.0 7', -5.2 -7,0	
-6.5 -2,47, 6.7 15.0 21.' 25.. 33.1 36.0 36.7 52.0 64 -16.6 -0.5	 -5.7 t.6 7.5 16.0 90.5 24.5 31.4 32.7 32.2 53.0 61 1'.l
-9.'.	 9.0 -0,3 6,5 17.7 24.0 2471.6 26.1 26.4 26.1 54,0 59 -19,5
-17.7	
-9.7 -3.' 4.5 17,0 33.7 20.o 23.7 25.4 25.5 55.0 56 1fo.2
-15.'	 -12.' -6.1 9.' 15,0 23.1 27.5 29.5 29.4 29.7 56.0 4,, '16,1 15.fl 12.7 .4.7 1.5 05.7 19.3 23.9 21.9 27.6 27.4 57.0 37 '20.5
-11.1 -6.7 .4 10.7 16.4 26. 29.5 29.5 29.6 58.0 06 -24.9
-21.8 -9.9 0.0 11,1 21.5 20.n 29.0 20.9 20.0 59.0 2o -18.1
-19.0 -7.' 6.0 0,9 15.4) 24*., 25.1 25.5 25.4 60.0 17 '30,1
-17.7 7.0 6.! 10.1 II.' 11.7 10.0 11.0 61.0 9 -139.0 ..3,7 I ,fl 0,0 9.4, 9.* 9.0 5.8 9.3 62.0 9, '4,6,7
-5,0 9,1 0.9 0., 0,0 0.8 48.4 63.0 9, 98,
'9,4 7,fl 7.4 7,, 7.0 7,9 7,0 69.0 7 -5.0 '4.0 19.5 15.0 16.9 16.7 14.2 14.2 65.0 4 ,eS.0
.45.0 66,0 7 58.7
-50.7 61.0 I '53.9 ,	
, -53.4 68.0 0 31.6 Positive i, wind froo tile right	 (150').
-33.6 69.0 I -29.3 I4egotivo 0. wind from LI,) left	 (3)0')
-20.1 10.0 I -7.5
-0.5
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.10 
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAl. COMPLETED 0 to 27km PATRICK	 AFB, 7 28 4 N 80' 36W JAN. 1,1956 to NOV. IT, 1956 
RAI1IIS000E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 to 27 km CAPE KENNEDY, 5 28 29 N 80' 33' W NOV. IS, 956 to DEC. 31, 1967 
RAWINS080E FLORIDA 
ROCKETS060E 29km op CAPE KENNEDY, S 2829'N 6O'33' W JAN. 1,1960 to DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT 8RANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (Ku) BBS SPEED	 (DES)	 0.135	 1.000 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.665 SPEED (DEGI 
SE( /10.11.0 -0.9 
.0 71! -l..0 -12.-I .70.5	 -.1.1 '4. 6-d./4.9.o.2.0.4.v.5. 10.9 '73.0 
2.0 71') -I?.') -11.9 .40.0	 _:4.3 '4.9 'I). .................. 10.9 '13.0 
3 . 0 1"'11.,J -4. !13.2-?I.I9 . 25. 9 -1.4 +2.2 +5.6 .7.3 '2.2 .11.9 '13.0 
9.0/ 4 4 -1.1.0 -10.0 -47.5	 -10.1 6.'4 -1.0 .4.9 +5.1 .7.2 '0.9 '10.9 '42.0 
-11 .9	 44.7 -43.8	 .4?. 11.0 6.11111 -21.14 -1.4.1	 - 13.1
-14.0	 .13./ .7.3 -3. 0+ I,+ . 9.994,7 0 9,2 . II..4, 72.0 
7.11 /'4'I 1'4.ii -12.5 -49.0 .46.1 11.2 .4.1 +1.2 +5.1 '7.b'd.Y'I0.9, 2.0 
8.0 7'?', -34.4 -14.4	 25.., -02.2	 .79.3 l3./ .............4.2 '40.1 '16.9 .24.0 
9.0 70.4 -7,.I, -44.?	 4'? .o-lö.M -02.4 I5.4 -6.1 .4.4 +7.4 +11.2 '42.9 +77.9 +20.0 
40.,) /01-,3.,. '3.?.!	 42.7 .1,1.0
-240I9.o-7.4'2.u.9.l.lS.u.I,.4.29.9.^,,Q 
11.11 /19 4,/.4l .o).0.49 .5
-95.1	 '71.1 '23. 1 0.5'2.2'42.d.I5.4+I9.5o29.9 '30.0 
12.11 741 -09.)) .1,1.?	 'MI.? -39.2	 -32.7 2)..4 '0. ' 4.4'?Q'ó'I4.3'13.,+29,9 '26.0 
3.)) 71_I -'12.1 .11,.9	 92.4 -46.5	 .17.5 24.117.9+3. 1'7.'I'j2.U+I3.4.17.'4, 10.0 
40 .1) 141 _.49l) -94.2 '35.0	 -2/.9 '41.9 -1. 0 d. 8.14.0 . A.4 . 9,/ . 43.9, 44.0 
5.4) 719 . 10.41 .3.'.?	 -82.1 -76.4	 -23.2 I4.i! .1.8 0. ................... 11.0 
46.0 7110 -II.,) 9'l.4	 -21.6 -21.5	 -17.5 -11.8 -5.1 -0, +'2.4 +3.0+0.3 08.0+9.0 
17.11 /10.21.1?
_14.?	 I5.á -43.4	 -i).., -7.? -3. '4'U.?J +2.0 +1.d'5.3'7.l'o.0 
75.0 7'1?,?.1! )'1.4	 -10.9 -9.5	 -7.7 -5.2 '4.i +0.5 '2.7 +3,7 '').4 72.9 '10.0 
49 . 0 70'. . I.o.0 -0.5 -/.1	 -1.............. .1 '3.0 .1.3 •8.4 +7.9 +lU.0 
20.11 7"1 -4.11 .4.)	 .1.3 .5.9	 _l.l, '2. 20.I'2.609.8,,.o+o.7.8.9 +10.0 
2?.) /'l4/.,l 0.? ''4.1	 -3. / .4.9 +0.,, +2.0 +9.1 +5.7 *6.! +0.9 '70.0 
22.1)41 14.I1 -6.! 6,5	 _'4.4 .7,9 ''1. ..................9.4 +10.0 
23.0 101 ,I.i4 .7 5.23./?.5+J,5+3.'4+4.4 +0.8 +/.4 +9.6 +10.0 
21.') /0)_jj.1) -11.9 6.9 -5.3	 -3.0 14.0 
25.9 /41 . 14.0 -4.).'!	 '7.'? '5.8	 .4.7 2.0'0.3+3,6+5.8.6.7+/,9.lQ.9. 12.0 
2..') ' , -? 'i..i 'tO.!	 -4.2 -6.9	 -5.4 _2.1 -0.u.3.I.4.S *0.8 '/.6 +6.9 .40.0 
27.1) 111.14.4? 'SO .9.3	 '6.5 '3.7 -5. 0 '3.9.4.9.5.9+/.4, 70.9 +43.0 
20.0 79 -9.0 1. .7.5	 ,7 -2.' 9. 9.3 9.7 iI.9 12.' 12.7 12,9 
20.0 9? -0.1 ' .7,0.	 -6.7 0,6 9.5 3.7 5.5 9.. 11.3 i.t 1.2 
30.0 00 -0.5 ' -76 .0,5 -0.0 1.0 6.'! 0.. 19.1 tl.7 10.7 
31.0 90
-17.4 -17.0	 -6.9 -0.8 -9.0 5.9 7.8 0,. 12.0 19.6 19.7 
30.0 90 7.6 -13.0	 .10.3 -7.' .9.0 5,1 0.5 10., 10,1 00.9 14.9 
33.0 90 -14.6 ..12.fl	 -12.6 .0,0 -1.7 47.5 6.6 9.0 9., 19.9 10.2 
34.0 90 -28.8 .10,0	 .10.7 '11.0 .8.4 (.7 5.0 6.0 7.t 7.0 9.1 
32.0 9?! 'a'. g -27.9	 .17.0 -13.0 .4.0 9•0 9.5 5.0 6.7 6.0 6.0 
36.0 91 2'.9 -01.9	 -17.0 -03.9 -9,9 .0.5 44.0 3.0 7.fl 7.5 7,5 
37.0 944 -20.0 -20.fl	 .19.9 .16.' -4.8 -t .1 3.? 0.0 7.9 7.5 7.0 
38.0 9'. -2 9 .6 -23.	 .20.4 -16.8 -7.7 1.5 0.5 5.' 7.7 9.7 9,3 32.0 90 2°l.5 -22.8	 -21.0 -10.0 -9.3 9.9 5.0 0,0 12.7 13.0 13.7 
'42.0 95 -24.8 .23.8	 -22.6 '00.0 -90 .0.1 5.4+ 7.. 02.6 11.1 13.2 
40.0 90 39,7 .20.0	 -27.1 -17.0 t.0 7.7 15.0 19.9 19.0 19.5 
40.0 97 30.7 '32.0	 -29.1 17.0	 -19,6 9.5 7.0 9., 13.9 01.7 13.5 
93.0 97 -31.9 .39.0	 -29.7 -1'. 9	 -it.t 1.4 5.4 9.9 11.0 13.7 13.9 
414 • Q 90
-37,6 -29.9	 -27.1 -1. 5	 '10,0 -2.0 7.5 11.0 19.9 10.7 19.9 
93.0 0? '39.7 .20.5	 '25,1 '10.8 -9,4 .0.0 5.4 9.. 16.0 14.7 16.9 
90.0 99 •37.0 -29.0	 -26.7 -70.4 9.7 9.0 5.'? 6., 17.t 19.3 19.9 
4 7,0 91 '3'.7 -30.9	 .27.5 20.0	 -15.0 2.7 6.0 9.0 19.0 19.6 19.5 
90.0 09 -39.7 -3t .9	 .27.5 -21.8	 -11.8 '9.47 7.1 19.9 11.t 17.5 11,0 
90.0 0+, '49 ,0 -36.9	 -27.7 -22.'	 -l'.0 .1.9 3.0 7.9 7.7 0.0 0.0 
50.0 09 -39.0 -30.' .33.9 -22.0	 -10.0 .5.5 0.2 9.1 7.e 0.0 5.3 
51.0 7q .30.4 '30.1 '22,5 '0.t .7.9 7.t 7.o .9.0 3.9 4.0 50.0 75 -31.1 .37.4	 -29.1 -02.t -13.0 .0.9 1.7 t.. 2.1 3.2 3.3 54.0 711 -39.0 -31.8	 -20.3 '26.3	 - 15.3 .1.1 9.9 1.' 0.' 0.!, 2.7 
59.0 63 .34.9 .33.7.	 39,9
-25.5	 - 17.' .4.7 - 1.4+ .0.8 0.0 7.0 1.2 
50.0 57 -35.9 -35.7	 -33.1 -20.2	 -17.7 -7.0 -0.9
-9.t 1.5 0.1 2.14 
5o.0 4q -30.9 -38.0	 .33.1
-27,c	 -19.0 '9,5 -.7 -2,, -1.0 -0.0 -0.7 
51.0 40 -37.9 -39.9 -31.7 '21.9 -7.3 -3.0 '0.0 '9.c -0.7 -0.2 
50.0 30 .43.5 -37.1 -33.6	 -27.5 '1.7 1.1 7.3 1.5 3.7 3.9 
59.0 27 9t.4 -39.5 -32,7	 -19.5 -6.7 7.7 03.0 13.0 19.0 19.0 
60.0 27 '449.0 -90.0 33.' -10.0 -47.9 15. 19.0 10.5 19.6 19.0 
60.0 1. -47.2 .39.9	 -24,5 .F,,2 10.0 19.0 19.9 29.0 29.9 
60.0 0 '37 .8 3t .9 '5,7 -6. '.6.-6.0-6.l-5.9 
63.0 3 -47.1 )4( .9 -26,1





66.0 I '10.4 -19.9 
67.0 I -4.9 -6.4 
60.0 t -t .9 00,161,! 18 wOod fro, th, right (150°) -0.9 
I :1:7 Nngotive 10 wind from the left (330)• '
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mst.rs)
EASTERN TEST RANGE SERiAL COMPLETED 0 to 278,,, PATRIC K	 AFO. 7 28' 4 N 80' 36W JAN. 1,1956 to NOV. Il, 1958 RAW1NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
86111*1. COMPLETES 0 to 27 ko, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 8, 956 to DEC. 31, 1967 P2818501186 FLORIDA 
ROCKETSONDE 2811,,, op CAPE KENNEDY, 5 28'29' N 80' 33' W JAN. 1,1960 to DEC. 31,1967 
____________ FLORIDA 
PREPARED BY	 ' TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(Ku) 088 SPEED	 (DES) 0.135	 1.000	 2.280	 0.000 15.900	 80.000 84.100 95.000 97.720 99.000 99.965
MAX	 DIR 
SPEED (DES) S 720 -12.0 -9.,	 .7.6 #,.', .3.9 -J.o '1.1 '2.7 '3., ''4.6 .6.0 '7.0 
.0 720 -22.0 43.S	
-II. I 9.J.5.4,-.J.5,3.3,5,3,0,9 *12.6
-15.5 .16.0 
2.0 7211 -21.0 15.4	
-13.2 -10.2 8.Z -1.1 .2.6 *5.7 +7.0 *2.3 *10.0 *11.11 
3.0 74(1 '. Z ,l.11 17.6	 -(9.1 _44.7
. 6'2 'I.6''4.9'6.0'/.,*I2.o, 13.0 
4,0 7114 . fl.// "49.'? -(6.9 -13 ................................ 19.0 5.1) 720 -26.9
-21.9
-19.1 46.5 -11.5 0'I 0,I *3.O'9.9'0.7*I9,U. 5.0 6.0 720 -32.13 '.45.3	 -/1.3 -19.1 I3.9 -5.5 .0.6 *3.3 +o.5 +9.7 '47.0 +18.0 7.11 723 -31.0 -47.)
-'7.0 -21.5 -I5.s -2.0 -4,! .3.6 *1.1 '9.9 *49.0 '20.0 3.4 72(1 -74,13 -35.1	
-79.2 -43.1 '.47.7 .9.9 •I.+'2.O'l.S'Io,.+25,o,26,u 
9.4 720
-49.0 J7..I .33.9 -26..! -2(7.5	 -17.0 "2.5
.3.b*6.9.Io.9,35.0. 36.0 
47,0 720 . 54.6 "'III.,,
-36.3 -30.'. 44.7	 II 
.93,4*2,5.5,b,13,4,SI,0092,O 11.11 /29 -59.1, 13.7 .41.0 -35.0 -25.1	 -1.1.5 .3.9 .4.3 +/.b'I5.4'Mq,U, 95.0 
44*0 72,4' -53.0 - ... 3	
-4.1.1 _37. 2*27.5 -(6.0 * 4.9 '2. U+/.S'I9..4*53,Q,54,U 
13.11 720 -5/.4
-'42.0 -3(4.3
-35.2 2...3	 -15.6 "6.0 '2.4 */.9 '12.2 '51.0 '52.0 4 .4.3 720
-45.0 39.0 '359 .70.1 *24.',	 "44.1 6.9U.I*3.t*/.U.37,U.38,O 
49.0 72u -'42.0 72.0 0.1 -25.1 "'/)1,'!	 12./ .5.?
-U.9 .1.6 *3.4 *77,4 *28.0 
5.0 7411 -31.1) .21.'?
-19.6 '.74.7 I4..9	 1I4.5 _3.9 0.l*3.I*9.6 '214.0 *25.0 7.0 712 -20.0 23.9
-44.2 -(6.4 I3.S .1.) -2.0 '0.0 .3,6 ''4.0 '33,0 *39,1,4 
48.0 74,4 -23.0 -474 .t5.7 13.s141 .......0.9 *7. •3'5'5'9'I5,0, 46.0 49.0 12(4 . 16.0 )S.2
-32.0 -40.3 ....................4.0 +?J '11.0 20.0 720 -43.0 '.40.0 .9.5 -0.4) "4,4.7
-2.4 +44.3 *3.4 +8. S'S., *48.0 • 47.0 24.0 740 . 10.0 111.2 -6.2 -6.4 -'4.) -1.0 *0.6 '2.0 +3.9 '9.'? '7.6 '8.0 22.0 7241
-16.2 -4)4.4
-(1.0 .7. 4'4 .l *4,0 *4,6 +3.9 *9.6 *9.0 *10.0 23.0 710 -15.0 -IU.9 9.6-/.3 -6.2 "4•1 .U.9 '3.0 .9.8 '6.2 +7.0 '0.0 2'4.Q 72,4 -47.0 '.11.1 -III. -0.1-5.-I -2.0 *0.9 *3.7 .5 ........... 9.0 25.0 720 -22.0
-43.0
_11.5 9.O -6.7 2.d *0,5 *3.0 .5,3 *9.4 *11.0 *12.0 26.1) 720 -/11.11 -13.9
-42.9
-II.) 7.4 8.0
.0. 44 *3.7*5.9 /./'43.U+ 14.0 
, 27.0 72,) -213.13 "45.3
-14.1 .17.') 9.3 .9.) .0.2 '5.1 */./*10.4*16.0,17.0 
20.0 4 '.j+,,7 -j5,fl "17.4 _719 9.fl 9.9 13,n 1'7., 19.6 1'O.S 29,0 9?? 17.5
-17.5 -19.19 -'7,' .04,9 7,4 7.19 11 .n 79.9 744,9 24.3 
313,0 90 -20.3 -j9.fl 10.' -10.4 -5.n 1,9 4.' 1fl.n 144.4 00.7 15.2 31.0 91 28.5
-29.9 -19.8 -11.0 -4,5 1.6 4,5 9,r 0.7 19.9 141.7 32.0 91 '.29.8 '.20.8 '.19.0 *j3,7
-".5 '19,7 19.7 7.7, 5.9 09.7 10.8 33.0 9+ -24.9 '.56,fl
-20.7 .10.7 -9,19 -+,9 7.7 9.0 19,7 10.8 11.0 344,Q 92
-24.0
-25,5 -24.3 -19.9	 -10,7 *4,9 19.5 9.0 11.1 10.' 17.9 3o.0 92 2'.4
-20.7 -24.4 .18.1	 -1+.fl '0,7 4.0 IA.7 15.9 15.9 15.8, 36.0 90 -20.6 .27,fl
-20,5 '27.'	 -15.7 -0,19 19.0 10.n 16.7 17.9 17.7 37.0 94 '.37.9 '.20.' -. 25.7 -21.0	 '. 14.6
-9.7 1.5 9,9 16.7 05.5 15.6 043.0 9
-31.7
-2°.' -29.4
-2,O	 -14,0 -4,19 9.' 9.' 16.' 15.3 15.4 364.0 96 '.38.7 • -2°.' -21,5
-22.7	 -14,7 '9,19 1.9 1.o 15.9 15,9 16.2 414.0 90 .049,3
-37.' -30.9 '.20.'	 -14,' '.7.4 8,, 5,, 9,0 9,19 9,5 81.0 94 '440,5 '.35,0 31,7 24.4	 -I4. '.4.0 -0.9 .9 4.7 5.8 5.9 42.0 95 *30,7 '.35,8
-34.1 -25.7	 -19.4 -7.0
-2.19
-1 ., -11.9 '1.' 0,2 93.0 97 -30.2 '.33,8
-32.0 2.4	 -18.7 -7.6 -7.0 49 6.0 4.', 414,0	
- 9,4 *39.9




-14.4 -5.1 0.7 9.7 5.9 7.7 7,1 4o.0 94, '.30,0
-37.0 ..30,0 24.'	 -14.' -4.4 0.7 7.,' 9.7 9.4 '4.7 47.0 80 *41.1 -
-	
..35,l *33,0 '.20.8	
-14. 4 '.6.0 0.5 0,, 19.1 15.4 05.7 49.0 82 *40.7 344,9 .05,0 .28,0 j7,c
-19.6 -1.19 9.. 114.7 IS.' 15.4 49.0 85 '.80.4
-87.7 -36.7 30,5	 -14.2 *4,9 -0.0 17., 17.9 17.0 07.5 50.0 8. '447.7 -47,0
-44,19 '.37,9	 '.10.0 '.0.!
-0.' .9., 111.7 5.9 12.0 51.0 77
-S'.S -49.' -41.0 -37,0	
-219.2 -17.1 -2,0 5.o 9.' 9.4 9.7 52.0 16 '.52,4
-49.' -45.5 33.'	 -21.9 -11.0
-1.7 6.7 4.' 7.8 7.1 53.0 70 *54.4
-57,4 -49,5
-34.'	
-05. 19 -18,7 0.5 5.n 6.4 7.0 7.5 5 44.6 61 '044.4 -57.4 -44.0 '.35.9	
-29.7 -10.9 '.4.0
-7.6 4.9 4,7 4,7 5.0 52 50,5 .244,0 '.30.7
-35,7	
-24.' .. 13,7 -0.4 7,7 9,9 2,4 56.0 47 .49,5 '.47,0 .244,5 30,19	
-24,' "119,7 -9.1 '.7,, -6.7 -4,.6 *4,4 57.0 . 4 '194.9 *57,0
-47.7 *34,0	
-27.5 -15,7 -9,9 -7,7 9, 4,1, '7.0 544,0 39 *54.7
-447.7 -35,7	
-27.0 -15.7
-9.' 17.. 00,5 19.8 12,9 59.0 2s -49.9
-45.4 -40.4	
-25.' -11,8 -I.!' 4.0 4,4 4,0, 4,, 60.0 21 -59.7
. -52.9 *47,7	
-28.5 04,0 9.8 0. 0.8 9.1 1.0 61.0 10 '.57.2 '184.0	
-39.7 '24.5 II.' II., 1.0 17.7 1..I 62.0 Ic '047,3
.49.5	
-25.' -03.4 0.19 I.s 7.7 7.0 9.9 63,0 11 -59.9 '59,0	
-31,5
-17.7 -0.7 '0.+ .4.6 '.0,4 9.'t 6'4,0 7 *99.9 -54.8	
-14',0
-17.1 -17.8 -0., -5.5 5.5 ."7.9 63.0 4, '.444.0
-119,0 -3,3 -'7
-9.o -7., -7,7 -1,7 65.0 4 -47,2
-27,0 27,7 21.4 21.. 25.0 29.9 21.5 67.0 4 *49.4 ,	 , -20.0
-16,5
-15.9 -15,7 .14,0 .,, 14,o 69.0 6 '.30,1 Pooiive 1+ wInd fm,, rho rifl,t	 (150') *30,7 -1,4,9 -04.4 -16.. -04.19 .14.0 -19.5 69.0
.0 2'.l N+gotio is wind from the loft	 (330+ ) . : -14.0 '.S -.1 ' -2.' '19.9 '2.7 73.0 19 -10.0
-10,1, 8.0 II.' 4.o 4.7 4.7 4.3
93 
RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.12 
	
DATA SOURCE	 I	 DECEMBER 
IELEVATIONI	 LOCATION IELEVATION'	 STATION	 I NSL I	
ILONGITUDEI
	
PERIOD OF DATA TYPE OF DATA	 RANGE	 I (m.t.rs} I LATITUDE
EASTERN TEST RANGE SERIAl. CONPI.ETED 0 to 27km PATRICK AFO,	 7	 28• 4' N 80' 36W	 JAN. I, 1956 to NOV. IT, 956 
RARINSONDE	 FLORIDA	 CAPE KENNEDY, FLORIDA 
SERIAl. COMPLETED 0 tO 27 km CAPE KENNEDY.	 5	 28' 29 N	 80' 33' W	 NOV. 8, 195€ to DEC. 31, 1967 
RAWINSONDE	 FLORIDA 
ROCKETSONDE	 28km op
	 CAPE KENNEDY,	 S	 28'29' N	 80' 33' W	 JAN. 1,1960 to DEC. 31,1867 FLORIDA 
PREPARED BY : TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAM)CS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA
7+. 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) BBS SPEED	 IDES) 0.135 1.000 2.280 5.000 15.900 50.000 84.100 
SIC 7's! 9.4)
-m.I .9.9 9.,f -1.1 *1.1 
. 4 4 ......4.'!
-13.4 -111./ L4 .U.1 *4.4 
2 . 0 794 -1 9 .9 .,0.' -15.! -13 •v-4I.57.4-I.2,2.9 
3.41 1"! 4L.1 ..).! I" ....... .1 _I.n .9.4 -2.9 'LI 
4.5) 717 . 44.1 -II. 4 /l.b -iV .1 -49.5 -10.1 4.4 '0.4 
9.J 7144 'iLl -12.9 ?0.L -11.0 -40.? '44 .I9. 3 -0.0 
6.4 l's . 30.0 -19.0 19.5 -44.5 -59.9 I1.4 .+.4. .0.4 
1.11 /9' '4:I.9 -34.'! 17.5 -iS.! .21.9 I.,.) .°.0 -4.! 
0.,) 7'!, ,J.)4 .44, 4 37 . .,.; L9
-24.2 17.7 .9.4 .0.. 
9.4 744 .44.,) .94.! _,4o.4
-32.7 -?7. 94I1.',-)u.,-O.9 
I0.0 7'li .54,.')
-2.4 ')I.o .77.0
-11.3 -21.. -11.1 .4.5 
II.,) 7 -, '4v.4 .'41).. -33.4,
.75.4 .43. 4.0 12.1 77'! .4.,).,) .'.I.!
.,9.9 .4).v .39.4. Z0 .',-)M .1 -4.0 
43..) 2')! -70.0 1,.4.'4 15.4
-'..0 -93.! .2',., -41.9 3.! 
II.',) I'll -4.0.11 .'.3.9 45.4 -:4,.! .49.5 23.s -43.4 -9.0 
49.,) 74) .',j.Il 3'.9 13.4 .,9.4 .1.8.3 .444.4 42 .99 .3 
46.0714-49..)
- ................' -12.6 4).4 40.4 3.3 
41.1) 711.34.9 .4.9
_.'S.7
-'7.4 .49.9 -45.2 .0.., '.4.5 
6.!) 744 ?6.14
-1).	 4..',l.,_,,).9
-45.5 -11.4 -6.') 1.7 
49.,) 77') . 49.,) .44,3 l5.3 .,4.1 .41.1.9.! .'4.44 
2)1.0 79, . 2). : ) -43.'! 141.0
-47.s.,o.! .7.4 .3.) 0.J 
24.44 744 '. 43.3 -Il.? )l.3 -11.0 -'4.', 6.I -2.! .5.2 
22.0 145 -24.0 -19.0 12.3 -9._I ,4.'4 .5.I .3.! 0.3 
23.)) / -15.11 -57.1
-'2.3 .11.0 .444.!) -7.2 .3.1 -0.3 
24..) F'I., . 24.1) .54.1 ,4.1
_52.0 .14.3 9.,4 .7.) -0.5 
29.1 7'!! -47.1) -jl., 16.1 .45.) .42.v 9.1-5.4-u.9 
26.9 I'll . 4.4. 12.l
-40.3 .44.6 '.44.4 .0.0 0.! 
27.,! 414 -2,4.:) -74.1 -19.1
-41.', .19.7 .4) .4.4.9.0.3 
28.0 13, -V.5 -00.7 '144.9 1'l.l j9.4 .5.5 4.9 20.0 134 24.2 -19.9 -17.4 -12.5 ."4.5 0.7 
311.0 1344 24.'e -21.' -20.0 -19.9
-1 7 . 9 'S.' 19.5 31.0 140 '26.0 -25.6
-27. 0 -244.9 -07.7 -6.7 17.7 
32.0 141 ,34.54 -24.6
-21.' . 10.0 -7.1 1').O 
33.0 1 444 -37.0 .39.44 -26. 9 -27.0
-15.7 -5.0 14.5 
3 4 .0 1141 -25.0 '27.0 -23.' -21.7
-1°.' ".5 j70 
311.0 1441 -2 , .6 -27.4 .26.0 -27.9 17.0 '7.44 15.6 
30.0 141 -37.0
-31.9 -244.9 21.' .7.9 19.6 
37.0 1'41 .39.4 -37.' 344.0 -30.9 -23.0 -0.9 15.' 38.0 161 -50.7 45,6 .449.0 -30.9 24.' .0.5 17.9 30.0 1442 59.'I -107.0 .36.4 20.' ..jfl.9 10.7 
40.0 142 -54.1 .52.6 .479
-37.0
-29.5 -14.5 17.5 41.0 1140 '6 5 .44 -51.6 .65.0 .30.0 _20.0
-19.14 17.0 l4fØ 140 -57.3 -'45.9 -40.9 27.0 .0.9 17.0 
4 3.0 1314 -42.9 -142.6 .144.6 -39.4 .20.5 -9.4 15.4 
4 4 .0 140 59.8 -447.4 -'II .4+ -39.9 -27.0 -14.' 17.5 40.0 1314 -50.0 -51.6 '.146.0 -30.1 -30.6 -0.4 1.4 46.2 137 5 0 .2 57•4 .444.0 -00.4 '.33.' -0'.' 11.4 47.0 134 57.0
-40.6 '.44.9
-143.4 32.6 -0.9 '	 19.4 40.0 13,, -55.8 "40.' -'4. -447.' 3t.' -'.5 1'.' 49.0 130 -55.4 -52.7 -00.9 .45.2 31.9 '7.0 19.7 
50.0 127 -644.3 -69.7 .40,4 -54.9 -37• -5.' 11.6 
51.0 122 -74,2 .62.0 -40.' .442.9 32•4 .14.0 1)4.0 
52.0 115 -76.0 -59.0 -50.4+ -442.4 -32.6 '.' 10.4 53.0 110 -75.7 -1444.0
-100.' -'44.'
-34.' -9.7 14.0 
54.0 102 '"47.7 -67.9 .47.7 -145,0 -39.0
-5.4 17.6 
50.0 02 -69.0 .53.0
-'+7.' .34.4 -5.49 77 
56.0 84 -67 .6 -61.' -49.6 36.l 9.' '.1 57.0 67 -6 44 .8
-62.5 '"46.0 357 7.0 
58.0 54 . l.7 -39.' -30.7 '31.5 0.' 0.14 
50.0 344 '61.3 447.5 .35.0 -15.0
-4.1 60.0 20 '47.5 -442.0 "35•9 .19.5 -4.5 61.0 15 -57 .2 ' . '3.4
-24.4 -14.4 62.0 0 -5, .5 49.7
-27.fl '"4.' 63.0 2 -57 .1
-57.9 -37.4 
644.0 t .4+0.0
Positive it slind from the righ! (150'). 
llmg+tivm 00 wind Cr,,, the left (330°)
MAX DIR 
95.000 97. 720 99.000 99.865 SPEED (DES) 
+3.9	 .'I. 6+:+.75.9+ 7.0 
' 7.9+9. 4 + 444 . 444	 +49.0 
+5.7	 *7.1,	 +9.5	 .9.9	 +20.0 
+9. 4'O.U'!.o.Iu .9	 .45.0 
''4. ! *.'I.2	 •II.v	 '46.0 
'4.3	 +1.0	 '44.5	 '46.9	 .29.0 
3./	 +6.6	 +44.4.	 '40.7	 +34.0 
*3.0	 +6.0	 +4.!	 '20.9	 +46.5 
. 3.9	 .7. S 'I4.o+25.9	 • '43.0 
.3. i	 '/./'L.J+ 27.9	 *39.3 
+4.1	 +9.0+44.4,27.9	 +46.0 
+4.9	 '44.4+')L5.4'4.9	 430.2 
042.0 + 20.)+24..9. 37.0 
*4.9	 'v.0	 '414.4	 '42.9	 .32.0 
+4.4	 +'I.O	 '.4.1+43.9	 +44.5 
- .3 .30,+.6*./.4 .9
	 •44.4I 









*2.3	 .3.7	 '.,.l	 .6.9	 *40.4. 
'2.)	 05.44	 +4,.,	 .9.7	 *40.0 
+3.	 44.0
''5 .O'd.54.9*Io.4,47.)J 
11.'	 17.9	 19.4	 16.4	 16.7 
1.4	 11..	 15.7	 07.9	 17.5 
16.9	 16.9	 14.4	 19.5	 2.5.? 
20. 4	 014.',	 25.4	 29.7	 29.7 
2 7 .9	 20.t	 30.4	 4414.1	 37.11 
76.7	 244.'	 34.6	 17.0	 34.1 
26. 4	 27.0	 30.4	 147,1,	 440•7 
2 9 .'	 29.8	 20.4	 444.0	 '42.3 
214.9	 27.0	 33.4	 37.0	 34.1 
25. 9	 20.0	 34.6	 54.0	 '47.4 
25.5	 32.0	 35.4	 39.9	 30.6 
30.4	 35..	 l+2.	 4e.4	 62.7 
37.5	 36.0	 37.4	 54.6	 51.7 
32.'	 35..	 440.,	 444.4,	 4+0.5 
32.fl	 39.0	 544.0	 97.4	 37,14 
39.0	 39.0	 36.0	 54.4	 34.41 
27.5	 32.0	 37.4	 39.0	 30.9 
20.7	 314.0	 36.6	 39.0	 30.1 
3)3.4	 39.'.	 32.9	 35.5	 35.4 
29.4	 34.4.	 37.0	 30.4	 34.4 
40.4	 27.0	 30.6	 414.7	 45.0 
19.4	 20.,	 3".?	 '45.0	 4414,9 
40.'	 3fl.	 35.'	 4477	 414.0 
20.5	 26.,	 32.'	 i4t.n	 39.' 
7, 4.9	 20.),	 314.44	 35.9	 34,7 
20.5	 244.'	 27.0	 79.4	 39.5 
20. 9	 24.'	 35.4	 99.5	 33.4 
77.5	 27.0	 36.4	 37,.'	 36.0 
2 7 . 4	 37.,	 30.4	 +9.0	 49.4 
15.0	 30..	 3'.	 32.5	 32.5 
29.5	 344.0	 39.7	 39.4	 3'S.? 
24.4	 33.'	 33.0	 35.9	 33.0 
.1.,	 16.,	 17.1	 17.6	 17.9 
16.'	 16..	 16.6	 16.7	 16.7 
49.7	 10..	 17.5	 10.5	 10.0, 
.37.74	 37.6	 .37.6	 "37.4	 -37.5
-40.l 
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RIGHT AND LEFT CROSS WIND COMPONENTS 60 DEGREE FLIGHT AZIMUTH
	 TABLE 7.13
DATA SOURCE / ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERiAL COMPLETED 0 toO? So PATRICK	 AFB, 7 28'14' N 80' 36W JAN. I, 1956 to NOV. Il, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETES 010 27 ko CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. I8	 956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 to,, op CAPE KENNEDY, S 28'29' N 80' 33 W JAN. 1,960 to DEC. 31, 967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO'ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) 098 SPEED	 bEG) 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 98.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) 
SFC97.,. 2.0 '44.3 -4.3
-7.,4 5.6 '2.7
-11.4 +2.4 ''4.2,5.4 '6.3 *44.0 +11.0 
1.14 074 -32.') S','., 13.I
-11.4 -3.7 ''4.7 
2.0 378, -31.3' -n.J
-10.4 ;7.3 .13.1 .5.4 '.4.? *2.0 5	 ............... 33.0 37..., 08.r1 ?.0 -i q .o '45.2
-12.1 1.I -4.2 .2.3 '5.2 '1.0 +6.9 +13.0 '35.0 9.0 47+., . 39.')
-47.1 ?1,,)
-47. o-I'4'I-3.,-4.3,I.o.5.),0.9 +9.7 '43.6 '31.0 
5.;4-7.,-SU.r4 _I4 .41')9.3 .741.IJ 15.2 '43.4 .2.0 '1.5 '4.9 +6.8 '0.9 '15.2 '27.0 6..) .47+. '40.,; 3'(. 1 -25,7
-71.7 -14.6 '44.'? .1.! +4.4.4.0.0.9 +9.6 +17.6 '32.;, 
7.14 .475* -70,3 "'40,1
-.19.'; -75.41 '20.7 '13 ',7 '1.') +4.4 ,'4.0 +7.1 +8.6 '18.7 '36.6 $ .,437-,-,-,.,.4 ''2.') 43.l
_,'7.4
-2.9.3 '45.0 -,.3 •o.a +5.0 +7.7 +10.3 '24.7 '33.0 
9.4401+,-, 4.41 -'.9 .',no, .4	 '31.3 -20.5 '10.1 '5.2 '3,0 +0.4 +0.5 '42.4 +23.0 '37.0 
l0.;117'4..-,. 4.0
-5.1 . '3 4 1 ..
-95,7 . 79,9 . 23. q '1.4 'U.S +6.4
.9. 44'44.I*25,U'4,.0 11.0 9 7 .'.-, 7.3 ''.4.3 'I5.1 _'47.'l 33.3 -22.9 -6.4 +43,3 *6.0 +40.8 '13.3 *26.3 +'45,0 
2.44 976 ... 73.0
-04.0 -95.4 -94.3 -35.5 '24.5 '9./ '0.0 •6. **II.I'l,.2,26.L.Si.0 3.0 .475, _7j,'4 54.. 44.3
-.49.3 .33.4 '24'; 10.9 '0.5 '5.5 +9.2 +43.4 022.7 '52.0 44.0 47+.+ '114.0 -44.) 49./ nO., 0.5 '22.5	 -4.3.6 *3.6 *3.5 +6.8 '44.5 +74.3 *318.0 IS.', '7+0 _51.)
_4,4. 4-,)'4.',-4fl .4 -26.2 '19.7 '7.0 '0.7 *2.7 +5.44 04.0 +48.0 032.0 46.0 076, _'lO.,l '31.'! )9./
-05.0 -72.5 '46.4 /'1'4.4'2.9t'4.7'6.7*44.0,4s.o 
7.3 5/5, _'43,3
-30.'! /'4,7 ,,1,3 0.6 '43,1) 'l.! +0.1 +3.7 .5.2 *6.7 +40.7 *34.0 8 .o4! 9.,-'4 3. 4 1 2',.I "44,4 46.0
-14.3 +9.4 2.4 '4.9 ''4.4 +6.2 +7,7 '11.0 +49.0 
I?..) .; _3.4.,;44,4
-42.7 .413.4 '5,7 "J'" *3,2,5,7 *0.9'3./•443.$o 48.0 20.0 4/0, .21,4 n'.'. '42.2 '411..) /.'l "'4.7 '1.0 +4. M'o.4 +0.1.4,3+43,4.47.0 24 .,l,76,-.'7..;
-47., ;I).9 !.7 '0.! .3,5 '.4.) 0;,) •$.5 *9.9o)4,7*4q.Ø, 40.1) 22..) 4'l,, -1:).')
-14.3 "40,2 -44.4 '6.5 "3.1 +LI.* +6.2 '9. 'I'I'J.9'I2.4045,5+27,u 
23.11,14., 24., 4',., 40.'l '.4.3 5'i'3.I*I.l*b.0+9.d+lj.50)3.,,.)0.4, 40.0 
29..) 37*,
-24.0 u5.7 l0.7 4.$ 6.9
-3.44 *4.4 .7.2
.10.2 'II.? '43.0 .47.5 +20.0 25.,) '479, '-7.1. -4+.) ;2.2 _1;1.2 _7.7 '9 ..4.I.)+7,'4e)O.5.44,4o)4..),.4
.45.0 26..) .4 7' 4 ,-)3, , 4 .44 .3 43./
-17.5 "'4.4 ''4. 
27.;, 9 4",,-)I.'.j
-4;.) ;0.I -42.2 4.7 
28.3 7193 '2'.S '18.0 '10.0 '12.' 0•3 -5.0 '.7 41.0 72.4 l5. 06.0 20.0 23.1 20.0 1224. 3' .2 ,27.9 -17.6 *17.8. 'lfl.O .4..? '.7 10.7 13.44 15.0 19.8 23,9 240.0 3,0.0 12 406, "2 4 .9 '24.9 '19.74 -10,' -11.9 .0•0 7, 174.5 144.0 15.7 19.7 740.0 26.0 30.0 7257 '26.4
-25.44 '10.0 '16.5 '17.9 -7.7 '.9 17.' 16.n 19.44 28.8 29.0 32.0 32.0 079 '37.0 -29.1 -21,6 -19.fl -16.7 .8.0 0.0 17.7 118.0 20.0 27.1* 17.74 36.'. 33.0 7294. -31.2 -30.2
-2l.n -1,.' -14.4 -10.5 7.6 17.4 16.4 27., 26.' 31.0 340.1 04.0 7314, '2'.9
-27.7 -21.6 -27.' .j07 -10.0 0.0 17.1 17.0 20.0 26.0 75.' 0..7 35.0 133,, '3'.2 .35.2 -05.9
-23.' '20.0
-13., -41.2 1+.0 70.8 21.o 20.8 47.2 05.8 38.0 733,7 '38.5 .32,7
-29.2 -23.0 -21.44 '10.4 -fl.1 144.7 19.9 07.1 27.0 403.0 440.9 01.0 1334 'ofl.7 .20.0 '25.' -22.7	 . .76,8 '.7 j4 70.7 22., 26.0 01.0 02.9 32.0 73404 '50,7 .044.7
-3l. -27.5 -21.9
-10.7 0.44 15.1 20.1 27.4+ 29.4* 3444 4041.7 30.0 135', '50.18
.'3•8 -2+.' -21.6 I44.5 0.4 140.' 20.' 23.7 30.0 449,7 52.6 444.0 7357 '50.1
-5'.' -50.' -20.' .23.8 '15.0 7.0 15.7 27.0 25.. 33.7 57.0 61.7 
'40.0 1357 51.5
-07.2 -36,44 -30.5 -20.9
-15.0 7.1 '15.44 20.8 25.' 32.4* 57.2 67.0 42.0 1349 -57.3 '35.'
-27.' -20.0
-144.7 0.7 15.7 22.5 25., 31.0 459,7 55,45 45.0 1034 42.9




-15.' 7.40 18.9 26.2 28., 3'.' 50.7 54.7 
't,.0 1505 '59.5 *546.0
-34,n -31.9 '25.1
-15,1 2.9 20.8 29.7 37,. 31,7 08,44 '49.6 
'Oo.0 71)97 "'.2 _57,9 -37,6
-30.' -24,5 .10.0 1.4 2.2 29.' 340. 37.5 444.9 541,0 57.0 7251 -57.0 -09.7 -49,2 _374* .26.8
-13.0 1.8 21.5 31.0 36., 39.' 53.3 59.7 048.0 7234 ',5.9
-50,' '47.6 '344•0
-24.7 '15,7 44.7 20.7 37.0 36.. 02.0 50.' 51.9 54.0 1010 '-59,5
-52.0 .41.8 -30,4 -21,5 -15,8 44,1 20,7 33,0 34., 41.0 '45.7 49.9 54.0 7174 "4*0.3 _60,0 '060.0 -34,7
-29.5
-17., 1.2 25.fl 33.0 30,. 447•0 447.9 448,0 50.0 7134 -17.2 '67.0 -81.4	
-34.5 -29.1 '10.7 1.1 26,0 344.5 30., 441,7 09.44 58.7 52.0 7071 '70.0 -59.0
-40,0	 -34.' -30.' *10,, 0.4* 20.5 318.0 39.', 443.0 50.0 58.0 54.2 lUll '740.7
.540.5 ""o.4	
-39.7 -30.5 '20.7 1.8 244.2 340.41 38., 05.5 50.0 50.9 54.0 9240 57.7
-50,7 -4+5,8	 -38,0
-31,7 "21.8 '.0 21.8 33.7 38.4, 4440.4 58.7 82.7 5.0 84414 '65.0 .590
-44.0	 -39.5 '33.0
-22.7 1.0 2(4.8 340.+ 39., 446.1 547.9 85.41 5,.0 7447
-5 7 .6 -62.0 -189,8	
-07 . 4* -30.4
-21.1 7.0 20.44 37.0 40.n '45.8 54.0 59.3 57.0 544))
_5 9 . *140.6	 .40.9 '35,7 '23.' 0.2 25.8 36.7 42., 445,9 52.4 '	 53.0 58.0 515 -6,1.7
-4.8	 -449. -35,0
-20.' 0.7 25.7 35.7 '02.0 447.5 57,3 52.9 50.0 393 '10.5
-49.'	 -47.7
-39.7
-218.9 -0.1 244.7 34.7 40., 05., 449,7 50.44 50.0 27.9 '75.6 -50,9	 .34.0
-00,7 77.9 0.8 24.0 39.0 447,. 50, 51.5 51.9 60.0 1940 '5 7 ,2 .61.1	
-50.' '43.6
-27.23.0 27.4 '41.5 '43.0 51.7 54.44 54,5 62.0 120 '50.7
-51,'	 -57.4 -40.9 '2'.' 0.4 27.' 81.0 50., 510.8 57.5 51.7, 64.0 71,
-09.1
-59.1 -57.0
-33,9 0.5 29.0 400.0 444., 09.0 449.5 49.18 50.0 '09 "95.0
-518.8 .38,4 '20.2 "1.5 20.0 39.5 40.0 07.7 09.3 00.44 65.0 30 '45.9
-08.7 '20.0 I .7 29.7 37.1	 . 5l. 51.4* 51.7, 51.6 68.0 24 -50.7
-'00.6
-25.0 1.1 29.0 39.4 0l*.9 4446.0 046.5 444•5 67.14 2*, '0644.8	 ----------- - ... .- ' .---.---- '	 ' -'42.7 .36.0. ''.5 24.0 441.0 00.4, 00.8 45.0 '45,0 68.5 2(4 '91.2 po,iti,e to wind from the right (150') -77.5 3'6.8	 *0.5 10.6 39.4 4+0.41 440,0 41.1 41.7 69.0
"'49 Netett,e to wind from the left (330), .50,7 .27.0	 "0.0 18.41 2°.7 33.' 33.5 35.s 05.6 72.0 25 -t.5
-57.7 -27.0	 '1.0 25.0 30.9 32.. 32.8 .73.1 33.7
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HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH	 TABLE 8.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 06027 kn, PATRICK	 AFB, 7 28" 14 N 80" 36 W JAN. 1,1956 Is NOV. IT, 1956 
RAWINSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 10,0 CAPE KENNEDY, 5 28" 29 N 80' 33' W N0'IC IS, 1936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 285,0 Op CAPE KENNEDY, 8 2829'N 80° 33' W JAN. 1960 10 DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 055 SPEED	 (DES)	 0.135 1.000	 2.280	 5.000 5.900	 50.000 64.100 95.000 97.720 99.000 99.868 SPEED (069) 
SC 144 4,3 .6.4 _S.0 _3,9 .2.] .0,2 .2,! .9.1) *53 .6,5 .7•9 *Io.n 
I'D 444 I2.0 -10.9-9.7-8.! -4. I*I.8*8.9*,4.S*06.6*I8.5*zl.9*23.0 
2.0 14', . 10.0 "7.6 S.S "3,3 -0.2 •5.5*]3.7'48.6*22.5*25.7 *79.9 32. 
3.3 1,41, .6.0 .4.9 "3.2 -2.1 0V4 .2.9 .0.7 .17.3 .27.! ,29.5 .34.9
.SO.n 
"'U 7-4" 50 -4.9 I.70.7'i ,IS . ''I2 . S *22.! +27,6 '31.3 3'4.7 • 'oo.Y 46.0 
5.0 194.3.0 2.91.I*0.M'2.9 '8,0']6.IO26.S'33,9°38.S+41.7 '46.9 '49.0 
6.0 444 3.0 -1,9 0' I	 *3.3+S.7*40,7*10.3'JI,I*38.3*13.2*47.8 'sI,q '62.0 
7.0 749 0.0 ''4.9 l.6 *3.4 '7.S,3'U24.U°36.'','4.O'M9.553.S'60.9'OI,O 
0.0 74. -7.)) -5.V'l.204.6'B.I'iS.6 '27.7 91'O *,9.M'S* .0 *59.5 *nb.9 '76.0 
9 • 0 /44 5.0 .q.9'D,7*4.6*fl.6*i7,$*30./'4S,7*56.4*67.0 '66.2 '89.0 82.5 
10 . 0 1,44 -0.0 '"4.9 0'I ,4.7 *9.3 'J0.1I'35.IJ'5U.8 8é2.I'68.3'73.2 *79.9 *80.0 
11 . 0 14"9. 0 i.9 2. 2	 *4,7 *12.1 °7I.'4 38.I '56'I'*7.9 72.2 876.7 "82.9 097. 
12.1) /4'I 4.0
-]i.9'4.l'l.O']3.7 °l5.2	 '91.1 '56,6 '67.5 73, *77.5 083,9 087.o 
3 . 0 744 2.0 .2.0,O.I*I2.9*IO.3°7?.o *'40.6'8,S.S'66.9'72.2*75.5*80.9*84.5 
9 . 0 7944 '0.0 *0	 .................................................... 07. 
IS') 794 '6.0 '14.0 *11.7 *15.3 *17.6 *;9.0	 *33.9 7 *61.0 +68,5 *77.9 +79q; 
16 . 3 749'+.3 *7.O'i0.I*12.2*14.6°10.7'29.3'39.S'16.3*SI.S*55.l*6I.0'67.0 
I? 'u/44'2' 0 '3.0 '6.4 +8,3*443.6*45.7*73, I *32.8*38.0*43.3*47.2 64.9 'S7. 
18 . 3 794 2'O .4.4 03'3.2 6.I '9.0I6.724.7*32.Z'37.3*40.6 *43.9 '96.5 
!9' 7I, 6.4) 4.92.30.7'I.2*' ''	 •Ii.0 +18.0 *28*! 031.6 835.7 *40.9 881,U 
20.0 74l4 "0.0 .7,9 '"1.9 .3.14 .0 •	 .0 *6.8 *13.3 *20.! *23.8 *26.8 *39.9 •91.0 
2I0 15'0 .11.9 9.l 6.M "3.? -0.6+9.3 '11.0 *18.1 82!.? +23.9 *31.9 836.0 
22 . 0 744 '27 . 49'0II'7 '06'0I7"3'3°i0'!"l6'5'2!.02'7°38'9*98.O 
23 . 0 744 "1 9. 0 46.9 -12.9 -10.7 7.6 -2. 7 *2.9 *9.8 *46.6 '23.0 *27.5 '36.9 *38.0 
29'Ii 744 2'0 23.' 16.5 .12.6 .9.9 .3.0 *3.6 *iü.7 *47.6 823.5 027.7 *36.9 'MI'S 
25 . 0 I9 23.0 44.9 l5.S 12.i "9.4 .3,6*4.2*I3.3*23_2824.l*2B.8*37.9*39.0 
26'O 74'. "28.0 "25.9 1I.l -]447 _143., .3.9 S.S'46.9 *7'4.3 3O.2 *34.2 *90.9 
27'Q 744 3I'U 27. 20.0 .10.0 -12.7 .'M*M*6.o+I9.3*28.5+34.o*38.5*4q.9+52.0 
20,11 10*, . 10.6 -19.6 -17.6 -16.7 .4,9 0,0 10.8 2',.Io 20., 30.7 34.0 36.5 
29.0 107 -75.3 -22.° -2O. -14.7 .4.fl 8.0 26,44 79.' Sn.. 3t.n 39.9 38.'* 
32.0 ISo -3',9 -240.fl -22.' -10.4 -6.' 1'.'. 29.9 31.' 38.* 37,0 'It.'. 401,6 
31.14 103 30.3 -30.' -05.' -27.4 .54 15,5 30,6 35.4 40.0 41,0 '04.7 04.4 
32.1, 11.9 -49.0 .36.0 .37•S -25.0 -7.' 67.7 30.5 40.40 42.7 40.0 95.7 45.0 
33,], 11,4 -47,9 -41.0 -35.'O -37.7 -°.' 14.5 358 39.4 '6.7 444.9 464.7 46.9 
34.0 117 5'.l 50.8 06.9 .33,0, 'VI.' 21.5 5".'. 46,0 4007.9 449,0 54.2 56.4 
33.10 111. 61.7 -51.? -57.' -40.7 .5•8 240.7 35.6 42.'O 69.4, 56.9 50.5 52.4 
36.0 118, '64 .9 -54.0 .50,4 -'..' 26.' 39,0 444.5 57.4 50.4 50,9 51.7 
37.11 114 -79.4 .59,0 .50.0 .55,7 .6,0 25.' 36.' 03.1 57,0 St.' 55.7 55.3 
30.0 1144 -75.3 -64.0 -67.4 .53,0 .60 24.1 37.9 445.7 57.', 50.5 50.? 50.' 
39.0 117 67.9 -67.6 ..55,4 517,7 6,6 27.' 39,9 55.0 40.. 51.0 51.0 51.' 
'40.0 11,4 '77,0 .65.0 .68,4* -32.5 .5.6 77,0 30,40 447.9 50.6 St.'. 52,0 52.1 
40.0 117 7'.l .54,0 -57.' .46.7 .7,7 60,6 64.0 50.9 53.9 55.7 55.9 
'40.0 11'. . 7'*.S -61.0 -57.' -37,0 .6.7 26.6 440.4 50. 56.5 58.5 59.0 59.1 
43.1, 111 -86.1 .bO.0 .57,6 .33,0 -7.' 23.5 40.0 51.'l 6'.' 53.0 66.6 66.', 
44.0 119 -8 7 .2 ..69.0 .53,0 .35.0 .5,5 26.1 449.6 50.7 65.4, 57,0 71,7 71.9 
'00.0 111 85.7 .50.0 .55.6 -31.00 -7.7 2".' 47.9 57.6 59., 59,0 747,4 70,7 
'46.0 11,, '86.0 .54,0 -56.5 -22,6 -2_S 25.0 440.0 59.5 63, 59.9 70,5 72.4, 
'47.0 101.
-0 9 .4 -54.* ..57,S -25.1 .7,8 27.9 46.' 67.7 58.6 69.0 71.1 71.1 
'48,0 104 -74.0 .51,0 .49.'. -27,9 .7.5 241.5 407,7 647,0 55.,. 57.9 77.7 77.8 
49.0 j]Ifl -56,4* -54,7 ..44,7 -22.0 I.' 39,7 409.6 St." 66.' 69.fl 77,4* 71.5 
50.11 100 -60.1 .50,fl -36.' -27.0 0.4* 30. 59.6 67.0 67.' 71.9 79.4 71.7 
51.0 9,4 -57.5 -2'.' -27.' fl,' 341,5 56,9 67.7 69.0 7.3.n 71.6 70.5 
52.0 0, .50.6 -25.0 -27,6 .0.6 35.5 55.6 67.6 7?., 75., 75.6 75.0 
53.0 8 '444.7 -47.? -19.' 7.7 30,'? 58,' 69.48 710,1 75.7 75,7 75.7 
54.0 7? "34.9 -114.7 -16.4 6.'I 51.0 61.4 71.6 76.'. 79.4 78.7, 79.6 
5.0 So -26.4 -17. °.6 7.' 37,0 69,' 74,0 040,5 93,9 94.7 93.9 
55,0 57 -9.2 -0,' "7.1 12.0 39,0 77,0 01.' 83.,. 98,7 499.0 09.0 
57.0 409.
-9.1 -7,0 "3.7 15.4 41,0 77,0 97,7 97,fl •9,0 109.3 709.6' 
50.0 26 -.9 -7.7 17.1 07,0 74.0 97.7 t33,. 160,9 740.1 749,3 
59.0 14 41,3 17.0 61.0 79.7 '15.7 015.9 116.0 715.2 716.0 
60.1) LII 10.5 12.6 38,0 70.40 71.1 79,6 71.4 79,7 71,7 
61.0 7 11.44 16.9 '41.5 57,9 75.7 70.0 71.9 16.0 77.14 
62.0 6 21.2 59,7 67.6 57.0 67.0 54.7 49.7 68,7 
63.0 6 21.8 58,5 90.1 93.0 03.0 93.2 43.3 80.3 
64.0 21.5 57.0 64.5 64.8 66.* 57.0 67.0 67.0 
60.0 4 28.8 51.5 69.0 66.5 51.0 61.5 57.5 61.5 
66.11 .4 19,0 5.5 59.0 6'.' 51.4 69.4 6t.4 61.6 
67.0 3 39.1 445•5 60.9 60.9 59,0 541.0 50.9 60.9 
68.0 4 30.1 Posiive is wind Cr0,, the 1011]	 (255') 49.0 hhl.1 4116 111.7 11?.' 116.0 711.9 
69.0 0 21.5 NOg*tjv, is wind iron, tho hnd	 (75') ' 45.0 900.0 970.'. 629.4 720.0 729.0 709.8 
18.0 3 27.3 - 30,0 '25.' '25.4 105.8 '25.'	 , '25.7 125.7
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HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 8.2 
DATA SOURCE FEBRUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATiTUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERiAL COUPLETEO 0 to 21km PATRICK	 AFB, 7 28' 14 N 80' 36W JAN. 1,1956 to NOV. Il, 1956 
RAWINSONIIE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 21km CAPE KENNEDY. 5 28' 29 N 80' 53 W NCO3 18, 956 to DEC. 31,1967 
RAWINSONOE FLORIDA 
RSCKETSONIE 28km up CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. I,	 960 tO DEC. 31,1967 
FLORIDA _____________________________ __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 688 SPEED	 bEG)	 0.158	 .000	 2.280	 5.000 5900	 90.000 84.100 95.000 97.120 99.000 99.865 SPEED (DES) 
1Ff 670 9.0 '7.3	 -6.1 ''4'S 2•'4 -0.3 ,2.40'4.006.6'7.8010,0* II'S 
4.0 678 I7.0 11.'4 -9.5 '7,1 -2.5 *2.7 69,7 *46.0 017,9 .22,1 *2'4.0'25.0 
2.0 678 12'O 8.8	 '8.! '.3.5 -1,S'6.4*IS.3'2I.2'29.52'630'5'3l.0 
3.0 676 6.0 4.3 '2,9 0.0 02.9	 '10.1 019,7 *26.0'29.6 *33.4 '35.6 '36.0 
5'O 678 5.0 2,6	 -0., *5.7 .'4.9	 • I2.0 '29.1 *30,8 *35.4 030.7 *44'Ø '47.0 
SsO 670 .5,0 'I'S -0.2 '1,7 .2.0	 *16.6 *20.2 *36.32 *39.4 '145.1 060,5 061.0 
6.0 670 -3.0 _o.805,3*3.3.9.4*21.l*33.S*4!.S*I5.I*39*I*66_O*67.0 
7'O 670 '.7.8 .O.4.Z.8*4.8*4I,502q,2*38.14*48.6*53.0*56•2070.o'79•0 
8 . 0 678 I0.0 *0,5	 03.3	 '5,7 43.6 '27.6 '43.6 *55.7'60.6 066.6 *07,5*88.0 
9.0 670 '. 15.41 2.6*I,8*6.5*I3,5*31.80.I'61,S'60.2'74'I'04'0890 
10 . 0 478 I0.0 5, I	 *1.7 *7.2 *16'S	 036.0 *53.8 *67.0 •71.9'75.2 '90.0 ''1.8 
II'S 476 -1 7. 0 9.2*3.8*0,I*18.0*39.5*58,007I_6*78.2*82,8*93_0 '94. 
12 . 0 078 -6.0 '1.8 06,*4.I2.7*21,9**I.9*30.707h4,0*t3,7*88,5*96,0*97_0 
13 . 0 678 3.0 *8,2	 *14.1 016.14 *23.8 0.9 *58.0 '72,4 '00.5 *0'4.0 *97,5 '90. 
IS'S 678 -5.0 0.9*12,7*16.9*23_0*38,9*514,2*6Z,6070,2*77.6*02.0*03,0 
45 . 5 678 '2.5 8.8	 .11.6 616.0 *21.2	 *33.5 '96,6 '56.! '*0.7 *65,! '70.0 '71.0 
16'S 670 '2.0 - 
17 . 0 676 '11.0 *2,3	 *5.8 0.6 'I9'2 022.9 *32.8 ''II'S ''4'I.I *58,4 '4I'0 *62.0 
8.0 670 '8,5 _0.7	 •I'3 "4.! .8,9 16.l *25.7 032.6 *37,5 *95,4 *149.0 50.o 
19 . 0 670 -9.0 _1.6 5.7	 *0.2 *3.3 10.0 048,7 27'2 30,6'32,7 '46'O '47.0 
20 . 0 678 '12 . 0 9. I	 6.S	 "4.0 .0.5	 - 5. 2*13.I*I9.b*23,5 0 2 6 , 6 *90.0 0 41. 0 
21 . 0 870 16.0 -11.9	 -9.3	 '6.1 .2.5 *2.3 *9,0 *j4.9 '17.3 *23.4 028.0 'Z9. 
22'S 678 25.0 '15•2	 'II'S	 9. I -35 '0.9 *7. 4 *12'O'IS.I *20.2*35.0* 36.0 
23 . 0 678 '30.0 '16.6	 I2'S	 .10.0 -'4.1 0.5 *6.6 011,0 015.3 *17.8 22.0 '23.0 
29 . 0 678 '22.0 '18. 7'13'O'IO'5 .l45 *1.0 *7,3 *11.7 *15.3 616.0 *10,0 *19.0 
25'O 876 28'U -19.7	 -15.3	 -12.2 .S.00I,0*9.I0I2.6*I6.9'17l02'4'U '25.5 
26'S 678 '35.0 I9.5	 16'S	 -12.7 .5.9 02.0 00.8 *13.8*16.9*18.9 '27'0'20'0 
27'S *78 95.0 '21.6 -16.8	 -12,' _5,4*2.5*I0.2*16,00I8,9*23,6*28,0*29,0 
28.5- 87 -11.8 -(1.5	 -10.0 .2,fl 6,1 15.0 20.6 25., 26.? 26,3 26.0 
29.0 87 -17,6 .51,4	 .10,4 0.' 7,3 14.2 20.' 25., 77,0 29.' 24,4 
344,0 83 '1'.9 -17,	 -10,9 0.4 10,3 23.0 25.0 25., 30,0 39,0 31,1 
31.5 81 j3 .9 -11.5	 .0.0 3.0 (4,9 95,fl 30,0 33.0 34,1 34,5 38,5 
32.0 St -15,7 -15.' -7,3 3,0 20.3 25.4 34,0 35., 47,7 87.5 '47,4 
33.0 80 '15.5 -13,9	 -10.3 3.0 21.0 32.2 35.4 37,* 49,1 85.8 50,0 
344,0 9s. -14.1 .12.8	 .5,3 2,4 20,0 37.3 37.9 38.0 445,3 45,7 45,0 
35.0 100 '(1,5 -14,fl	 .0,9	 -7.5 1.6 (8,7 33,4 35.7 42,, 43,7 48,3 444,4 
36,0 102 1'.7 '12,0	 '10.7	 .7,8 4,0 10,0 33,8 53,5 444,0 47,0 48,3 45,5 
37.0 104 -29.1 '	 -14,0	 .13,6	 '9.' 5.3 28,6 3'.' 443.0 53.0 49.0 54,1 56.3 
38.5 107 -23,9 -21,0	 -19,6	 -12.4 9,0 2'.3 35,0 52.0 50.0 50,8 544.7 55,5 
38.11 1014 '25.9 .10.0	 -17,5	 -15,1 5,8 23,8 35,' 447,4 '45,0 50,8 63.4 51,5 
485,0 104 37,5 '23,8	 .55,5	 -13.5 7.4 54,5 38,4 '09.9 '44.0 53,6 55,4 66,7 
51,0 117 '.442.4 .27,0	 -15.5	 -13,0 0,9 24,3 37,9 447.5 53.0 64,0 70.0 70.5 
42.0 109 "81.6 -21,0	 .20.1	 -5.0 10,8 27.' 38,5 50.4 53.0 70.0 73,6 73,7 
530 10, .30.5 .20.0	 '15, 5	 .5,5 13.7 24.7 81,5 53.9 54.0 73,0 71.5 73.7 
44,5 104 '35.5 .22,0	 .10.4	 '5,7 10,0 28,? 44,0 59.7 65.6 77,0 73,4 73,7 
80,0 104 '45,0 .20,8	 -5.4	 -3.4 i4, 30,5 47.4 52.5 59,' 79,0 71.5 13,5 
46U 102 '40.1 -	 -20,0	 -i.'	 i_t iS.' 31,0 50,3 65.0 70.1 73.fl 15.3 75.3 
57.0 107 '33.3 '16,fl	 '2.' 0,7 15.0 39,5 53,' 65.' 73.' 71.0 70,0 77.3 
58.0 94 '30.5 '0.5	 3,0 19,2 35,5 51,5 59.7 70.0 75,7 75.3 75.3 
349.0 95 '29.5 3,3	 5,0 23.3 35,8 544,fl 70.1 73,0 80.0 40,3 80.3 
50.0 90 -24.3 .	 4.9	 5.5 22.5 34.9 54,0 55.5 70,, 87.1 90,0 83.0 
51.0 85 '25.2 .5,3	 9.' 23.' 57,5 59,7 70,' 73,, 02.1 52.0 00,8 
52.0 85 '9,0 -9.'	 7.0 27.2. 50_S 57,3 73. 77,, 79,' 70., 19.3 
53.0 74 '21,2 -5.'	 11.7 25.7 '4,fl 63.4 73.9 77,' 75,8 75,3 79,5 
54.0 58, '10.8. -5,5	 15.3 31,2 57.0 65.3 75.7 79.0 83,9 53.0 83.0 
55.0 65 'i.9 11.4	 20.0 313.3 50,9 7fl.c 59,fl 54,, 50.' 92,3 90.4 
56.0 So -5.0 19.1	 23.3 . - 28,' 53.0 59.1 99.5 90.0 002.5 382.0 303.0 
57.0 '85 .0,6 131,0	 20,9 33.3 59, 69.0 05.31 t3.0 729.' 322.4 320.5 
58.0 32.. - 4,8 ---------15.Q.._._33.7__.. 53.2 -	 50.8 70.3 105.1 305.7 304.3 106.1 
58.0 27 14.5 20.0 03,' 55,5 81.7 95.7 1S4,o 004.0 105.7 706.7 
62.0 20 19,8 11.3 40,0 53.0 8?.' 97.0 99.1 300.3 000,3 300.3 
51,0 13 0,5 33.1 55,5 93.0 '02.3 100.' 300.0 300.0 100.4 
52.0 7 -4.7 25.1 92,7 54.4 95.0 95,3 95.' 55.0 95,2 
63.0 14 30.0 80,0 313,4 11129 010,0 312.2 '10.0 312.0 
534,0 2 05.7 - --	 -. 83.0. 91.7 '31.0 92.0 92.0 92,0 92,0 
55,0 3 744,5 74.4 
60.0 - . -	 5 7 .0 -...- 57.0 50,fl 55.' 65.0 59.6 65.5 55,5 
57.0 I 104,7 116,7 
58.11 7 108..0 Po.itis, 11* wfod from tho foil (253')	 -	 --	 _I2S, 9 327,3 337.' 127,0 325.0 139.fl 125.0 
50.0 3 52.1 Nofnlise 1* 42102 from Ohe hr4d (75') 75. 713.3 013.4 003.6 313,4 113.6 
72.0.-.-	
_	
45,3.. _________ ..._. ........ _..... _.. _....._...8.0_S...115.? 104.' 110., 114.' 350,5 114.7
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HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH	 TABLE 8.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.ro)
EASTERN TEST RANGE 
SERIAL cOMPLETED 0 to 27km PATRICK	 AFB, 7 28 4 N 80 56 6 JAN. I • 1956 00 NOV. Il, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 000 27km CAPE KENNEDY, 5 2829 N 80' 33 W NOV. 8, 956 o DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 So,, op CAPE KENNEDY, 5 2829'N 8O'33 W JAN. I,	 960 to DEC. 51,967 
FLORIDA________ __________________________________ __________________	 _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , I4UNTSVILLE, ALABAMA 
ALT NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 088 SPEEO	 IDEG)	 0,135 1.000	 2.280	 5.000 15.900	 20.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SrC 749 I0,0 -7,8	 .3,5	 .9,'4 .2,6 -0,5 .1,8 .4,4 .6,3 *,I .9,4 .10.0: 
I'D	 - 749 19.0 -Il.9 -12.2	 -9.0	 -7.2 -3. 4 *2.3 .9. 014.7 *46.8 *48.7 *22.9 *23.0 
2*0 744 I3.0 1 2.99.2.6.O3.2_0.2*S.6'I3.3*I8.8°2l.3'2405*2O9'394I 
3'O 744 -19.0 
1 . 0 799 -1 9. 0 44.9 .8	 _0.8	 14.I *3.9 012.0 *24,6 °27.2 '32.6 '37.2 *7.9 06Ø. 
5 . 0 749 -17.0 _2.S,0.2*2.3,6,410I5.6*24.7*32.8*36.0*935069*430 
6.0 794 2U.0 4.S	 +4.9	 "1.44 +9.7 *22. I *30.4 *37.7 '92.2 046.7 '51' 6,. 
7 . 0 7'19 23.0 i0.94.5*0.9'5'I2'' 
8.0 794 20.0 _z.5	 .4.9	 '0.2 'p6.0 +26.9 *39.3 097.9 *55.2 *60.5 .74.9 080.0 
9*0 749 -1 9. 0 47.90.d'4,99.7*I7.6*30,7'93.1'55'86I.6''0'503'981'0 
10 . 0 799 -22.0 .444.9 _4.5	 45.3	 .444.9 *20*3 *39.6 049.1 *60.8 070.44 *78.2 '88.9 *90.Q 
Il'O 744 25.0 20'90'77'912'52344 'J7.553'94'379'0l'b92'994'0 
40 , 0 794 -4 7 .0 2. 7''4	 '40.9	 '48.8 76.2 *40.4 *445.8 0,9.6 '75.2 *89.2 IOI I04. 
13.0 799 -7.0 _a.9*7.4*49.2*49.4*.'7./+'II.U'SM.6*69.2'72.O'81.2087.993.O 
19.0 744 -2.0 -0. ................................................... 
15 . 0 844 '0.0 •6' '4	 *43.7 +46.5',3.3 '33.2 *92.9 '4,3.2 '59.0 *65.4 +70.6 •7j. 
16.0 799 -9.0 .0.0 *5.1	 .9.2	 .43.5 .19.0	 .20.6 .6.7 .43.3 .97.6 .52.5 .64.9 .60.0 
17 . 0 144 6.o 7.9'2.4'7.29.3'43.''22.6'30.9'37'I''4I.0'3.7 •S.9 55.o 
48 . 0 799 -2.0 *0.2,2.3'9.4908.9'l5.6*23,9*3I.4'39,I'35,ó'90,996U 
49 . 0 749 10.0 6	 9-9.l'I.6-0.0*3.O'8.5I6.6'23.327.4'30.3'33.934.0 
20 • Q 799 _I3.9_A.b_6.03,30.9*4.3*II,2*46,6*20,7025,8*309m34,0 
21 . 0 794 11'i 5.9 42.7	 -40.0	 7.0 .2.9*4.5*7.5*I2.O'45.2'I7.S'22.9'29.O 
22'Q 799 32.Ø -34.9 42.7	 9.9	 .6 _3.9*0.4*5.S*9.9*13.5*48.2*28.9*449.0 
23 . 0 744 39.0 34.9 48.4	 -434J	 9.4 .5.0 0.S *3.9 *8.1 *10.8 *16.1 023.9 39'u 
29 . 0 744 38.7 2*.9 20'I	 .15.9	 .40,8 .5.7 0.6'9.785'II.I'l3I'I9''l70 
25 . 0 9 34.0 -32.9 24.2	 -47.0	 40 -S.+--0.l'4.9I0.1I3.S•l.3'2I.9•2S.0 
26 . 7 797 35.0 -33.9 29.5	 18'O	 14.2 .5.5 0.0 .6.6 .42.2 .46.5 .20.3 .29.9 '31.0 
27 . 0 749 48.44 40.9 29.	 .40.5	 .12.8 .5, 4 07.3 *7.I*12.9'l9.0*2I.1 '92'9 *34I. 
28.44 844 -17.3 9.3	 .5 -0.7 5,0 17,0 04.' 09.7 24.' 23. 25.0 
29,0 94 14.2 _5,0	 _4.4 -0,6 5.4 15.' 14.' 20.0 23.0 07.9 27.9 
30.0 97 -04.0 -7•0	 4. -0.0 0.0 19.4 21.3 27.9 30.0 30.1 31.2 
31.0 944 -17.5 4,44 '44.0 0,44 19,40 2.4 28.9 25 5.fl 20.4 00.0 
32.0 100 j9,9 -44.4'	 5. 3.0 .5 19.3 044.0 2'.0 32.o 33.n 39.7 341.7 
35.0 109 '29.41 -14.0	 -7,0 .4,9 3.9 07 27.2 30.0 314.o 34.0 37.0 37.7 
34,0 10.7 20.5 -14.9	 -10.' 7.41 1.' 10.0 27.0 34.5 35,0 39.fl 440.0 41.0 
5s.0 1044 -47,3 16.0	 .12.3	 .7•0 0,0 10,7 23.44 33.3 39. 35,0 341.0 39.0 
3.0 1044 -j7,3 -19.5	 .5.2 1.0 10.9 20.9 32•5 34.9 33.9 35.0 35.2 
37.1) 113 18.0 -15,0	 ..7,44	 *'.14 2.' 10,0 24,9 30.4 37,0 33.0 57.0 37.2 
38.0 113 -1 9 .4 -12.0	 -11.'	 7.1 2,7 10.0 29.1 30.' 33.8 34,0 30.1 39,3 
39.0 1144 '85.2 -16.0	 -.9,7	 .4,2 44,5 10.2 27,7 31.2 39.6 440,9 47,0 44.1 
4 0.0 111. 3'.3 -10.9	 -0.4	 -5.' 9.1 15.0 25.7 34. 39.o 449,0 43,8 44.0 
441.0 114 34.4 -10.0	 _9,4	 9.2 0.1 j7,5 24,9 37.7 40,6 40,0 444,3 64,5 
42,0 us -32.5 -417.9	 -11.4	 -5.2 7,1 14.3 07,7 37.0 39,o 44,0 147,4 47.9 
45,0 1144 31.5 9.0	 #.6	 -3.3 4,1 141.7 29.2 440.0 146.o 445,0 449•9 449,0 
44.0 113 24.2 -9,0	 -7.7	 -2,4 410,6 20.44 30.74 49.5 45.7 45.0 55.3 53,9 
85.0 111 -22.9 -7.0	 -6.7	 -4.0 10.2 20.9 37,7 45.' 45.7 51.0 54.6 54•7 
44.0 100 -j7,j -0,0	 .5.3	 -7.5 17.'- 2'.' 34.2 42.0 40,* 52,9 57.7 53.9 
41.0 104 -11.0 -7.0	 -44.3	 -2.7 13.0 244.5 37,8 43.7 44.0 49.41 37.' 50.'4 
48,0 107 -4.0 -7.0	 .5•41	 0.9 13.7 23.44 37.5 49.9 57. 54.' 60.0 60.2 
440,0 1044 -10.1 -7.0	 '04,9	 3.0 17.0 29.0 447,44 4.44.0 544.6 54.9 444.? 644.3 
58,0 100 -19.6 -10.0	 3.'	 4.0 j0,8 31,' 41.4 49.0 53,0 61.0 57.0 67,0 
51.0 97 -0.1 -0.9	 7,0 20.5 31.9 47.2 57.' 52.' 54.n 66.4 64.9 
52.0 9 -7.7 1.0 11.7 22.' 39,3 444,9 53.3 62.' 54.3 54.9 63,0 
55.0 87 -19.4 7.0	 15.4 22.7 344,2 43,0 59.7 54.0 54.3 54,9 64.9 
54.0 00 -14.6 6. 0.0 2.' 33.3 44.2 57.3 62., 53.9 54.1 548,3 
5.0 60 -14.7 -10.44	 .5 22.' 35,9 47.9 51.5 51.5 62.9 50.9 63.0 
56.0 50 -i.9 7,4	 0.0 24.' 30,0	 , 40,7 54.5 57. 70,9 70.7 15,7 
51.0 51 -12.0 11.'	 1'.3 25,0 40,9 52.3 55.3 53,0 59.5 59.9 59,0 
53.0 40 -09.7 08.1 24.2 40.4 57.5 59.44 70.1 79.5 71.9 71.1 
540,0 37 3,1 15.44 30.1 40.0 54.3 644.44 91.' 41.' 82.0 82.1 
60.0 3? 10.8 17.9 31.5 45.2 50,5 69.' 81.* 81.1 97.' 81.9 
61,0 16, 13.0 23.2 47,9 53.9 60.' 69., 69.7 644.7 64.9 
62.0 10 10.8 . 10.3 44.5 69.2 61.0 61.' 60.' 50.2 61,3 
65.0 7 10.6 15.0 43.7 52.0 70.0 72., 12.9 10.5 72.9 
641.0 3 20.3 90,5 81.1 40.3 87.0 90.4 90.5 81.3 
614.0 3 19.5 30.5 50.' 50.3 ' 59.6 50.6 50.4 50.6 
64.0 4.6 5.2 23.7 29.3 25.0 25.3 05.3 25.5 
67.0
-1 3.2 -''-------------'--- 3.0 
68.0 1 -1.2 Po,iLive it wind from LI,o toil	 (255') .1,2 
69.0 I .9,44 llogotivr 41, wind from ti,, hood	 (75'). 3.4 
70.0 I -2.6 -2.5
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HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 8.4 
DATA SOURCE 'APRIL 
ELETION LOCATION 
TYPE OF DATA ELEVATION STATION MSL. PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tsrs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 ko PATRICK	 AFB, 7 28' 4' N 8O 56' 19 JAN. I, 1956 to NOV. Il, 1996 
RAM1PISONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 00, 27 km CAPE KENNEDY, S 28' 29 N 80' 33 W NOV Ia, 1956 to DEC. 31, 967 
RAWIIISONDE FLORIDA 
ROCKETSONDE 28 to, op CAPE KENNEDY, 5 2829' N 80' 33' W JAN. 1960 to DEC. 31,1967 
_________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 865 SPEED	 (DEe)	 0.135	 .000 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
5 rc 120
-9.0 '.1.3 '.6.2	 5.2 3.9 l.'I°I.9'3'6'9.9'.''I0.0'II.o 
.0 120 11.0 -10.9 -9.0	 -9.9 _.9 -0.4 .6.3 .12,2 056.3 .10.7 .21.6 .22.0 
2.0 720 -17.0 -11.6 -O.k	 7.2 '.3.4 '5.8 .9.0 055.6 059.0 .22.6 '26.5 '27.o 
3 . 0 720 '. 16.0 I u.s -o.s-o.i .2.3 '3_I •4.43 I' 023.6 026.8 036.Q 37.Q 
4 . 0 720 I'I.0 10.S -0.0	 5,8 -0. 9'k.i •IS.I'23.0'27.2 035.9 '99.1 ''15.0 
6.0 120 I9.0 9, -7.2	 9.9 -0. 5 ' 8 .3'I'.4'2 7. l'32. 8 ' 3S . I '49.5 050.0 
6 . 0 720 I5.3 '.10. 3_7.09.0•Q_o•lO,8022_9034_8036.7*30.8*6o,006l_ 0 
7 , 0 720 -1 9 .0 I1.3 -7.9	 -3.9 04.6 '19,0 '26.5 '36. 1092.8'96.O063.O*69.Q 
8'O 12i, '. 21.11 1 0 . 3 -6.9	 2.5 00.I'16.0030.9'4I.0''47.50 50.9 .02.0 *03. 
9. 0 720 -1 9, 0 1 0.8 7.3	 2.3 0O.3'l8.0'39.5 046.6 *54.7'S7.9 '96.0' '6.0 
10.0 120 2I.0 12.3 -0.4	 2.I .6•S'.Zl.M '39.7 *53.8 '58.5 *62.5 99_0 095.0 
ll'O 720 '. 1 9. 0 -1 2 . 2 7.7 2.I .6.6 029.8 '99.2 *67.5 '62.0 '61.8 '91.0 092.0 
12 . 0 720 I9.0 9. 25.71,l*8 .2*28.2*97.9 060.5*67.8 070.9'03. 0 '0'4'o 
13 . 0 120 13.0 5. 2'. 2.3 l.5 i0.l 030.7 *98.3 'kl .5 , 65.7 •70.9.75.5 *7_Q 
19 . 0 720 11.0 '4'20•S°3.S'lI•8*20.9*43.3'57.0'60.9*63.O'O4.0*0S.Q 
16 . 0 120 I1.0 2. 3 0.l *3.8 011.6 *26.2 *39.1 046.0 050.7 *59.8 '63.0 *69. 
16.0 720 -9.0 3''I0.3'2.5'0•20.l'3l.9'39.0'S2.o'49.0'ss.o '56.0 
17 . 0 720 12.0 5. 7l.00.2'5*2*14.9'2'4.8'32.j'36.9'39.0m9.4.0095.0 
18 . 0 720 18.0 '.7,9 '.6. 32.6*C_98.3*l7_3*23.5*26.9*30_9037.0m30.0 
19 . 0 120 I3.0 .40.6 -0,7	 6.O -2. 0'2 .9 010.9 *I7.3°22.l'25.'4'35.0' 36.0 
20.0 720 -16,0 I0.8 9.3	 7.8 .9.2 -0.1 '6.2 '12.2 '16.1 '21.0 '26.5 '27.0 
21.0 720 -20.0 -11.9 -10.9	 -0.0 .5.7 1.0 *3.9 '7.k'l0.2 052.2 '25.0 022.0 
22 . 0 720 '. 1 7 .0 -11.7 -10.6	 9.5 -l'02.'4'I.0*52'l.9'9.S0I3.0'l4.0 
23 . 0 720 16.0 '.19.1 -11.7	 '.9.9 .7.3 3. l'I0 096 *6.3'9.2* 16 . 0 '17.0 
29.0 720 I9.0 15.l -13.0	 -11.9 .0.0 2.9 0.9 *9.8 *7,5 '9.9 053.0 '11.0 
25 . 0 720 21.0 16.5 '.13.9	 -11.9 -8.2 '.2.1 02.5 *6.5*0.9 *40.2 013.0 019.Q 
26 . 0 720 '. 21.0 -10.9 -16.2	 -13.7 -0.8 '.5.9 *3.4 07.8 09.6 040.6 'I60 *47.0 
27 . 0 720 '. 25.1) '.20.0 -16.7	 -13.7 8.6 - I.I'9.5'0.''I0.9' 12.8 'I'0 '20.0 
28,6 94 -1 7 .6 -15.'	 -16.9 .0,5 I_I 7.4 04.9 15., 17.n 17.9 17.9 
29.6 90 09.2 -15.8	 -10.9 -7.7 '.7 12.9 15.' 16., 19.0 27.1 20.3 
30.0 10.0 '. 1 48.7
-13.'	 -11.5 -9.' '.7 15.0 jS.O 15.9 20.fl 25.9 20.0 
31.0 107 29.1 .10.0 .52.5	 -ii.' -4.' 50 50.0 19.0 21.. 20.9 03.9 23.9 
38.0 105 11.6 -11.6
-12.'	 -11.7 -4.5 4.5 18.8 19.0 21.5 22.0 25.7 29.11 
33.0 100 -10.7
-14.6 -17.'	 -11.1 -5.' 8.7 13.5 21.10 24.. 25.0 25.5 27.0 
36.11 ISo '. 14_S .11.0
-11.'	 -11.3 '.'l. 5.9 17.6 21.9 27.. 29.0 3I3.fl 35.5 
.3.0 110 -18.5 -10.0 '.12,' -11,2 .5,0 5.5 14,0 23.0 27.. 29.0 35.0 35.0 
3o.0 11, -19.0 .14,0
-17,5	 -15.1 -3,7 4.5 16.7 25.7 26.' 30.0 34.0 39.1 
31.0 111 . 50.8 -11,0
-10.'	 -9.7 -8.1 5.6 15.2 19.8 23.0 24.0 27.7 27.0 
38.0 11 -59.0 .11.0 _jp_o	 -10.0 .5.n '.7 12.7 20.2 25.' 25.0 l5.fl 29.1 
39.0 117 2'.5 16.0 j5_2	 -19.1 -9,8 5.5 12,0 17.0 241., 24.0 30.0 32.2 
40.0 117 24.3 .19.0 .1P.' -18.8 -8.6 4.0 590 19.8 26.' 20.0 33.' 33.9 
81.0 112 -21.9 -15.0
-15.' -13,5 .7.5 5.9 -	 15.5 32.4. 70., 29.0 34,0 35j 
48.3 117 22.3 '.55.0 .94•5	 -13.1 .7,0 9.7	 . 15,' 25.8 32.0 35.0 17,9 37.2 
43.0 117
-2'.5 .15.0 15.0 -12.0 .7,' .7 18.0 25.0 30.9 36.0 41.9 45.2 
88.0 111 '.21.1 .20,0 .55.5	 .13.8 -0,* 5,0 15.1 25.5 38.0 39.0 42.0 42,9 
4.0 110 -20.6 -23.6 10.5	
-13,7 -0•9 5.8 14.0 22.5 37.0 41.0	 - 47.5 87.0, 
48.0 107 -25.0 .25.0 .13.9	 .12.7 .,7 5,0 10.0 35.7 85.. 51,0 53.3 53.5 
47.0 103 . 10,9 -14.0
-15.4	 -11.0 '.7.2 7.9 15.7 33.0 51.0 51.' 30.1 54.3 
48.0 1011
-1 7 .7 -17.0 -19.7	 .12.0 -7.7 4.4 20.6 38.0 07.o 55.2 511.1 51..3 
49.0 101 '.57.7 -17.0 -15.'	 .12.0 .7.2 4. 20.7 37,0 45,, 50,0 50.0 51.5 
50.2 10I
-5 9 .1 -19.0 -54,7	 -14.11 -7.6 7.2 20,4 35.fl 84,, 49.fl 50.7 50.1 
51.0 102 '.19.0 -19.fl -15.' -12.5 .7.1 7.9 20.9, 51.0 40. 89.0 45.0 49.8 
52.0 94 . 59.3
-13.4	 -13.1 .5.0. 9_I 55,5 39.9 47.. 49_fl 40,5 49.6 
53.0 92 19.0 .15.0	 -14.' -5.2 0,7 21.1 37.4 44.0 40.0 49.9 49.5 
58.0 80
-15.2 .13.0 .1.2 10,0 21.0 39.fl 87., 50.0 50.0 51.0 
5o.0 7s '. 1 4 .7 '.50,'	 '.55,0 .7.n 11.' 20.7 48.9 40.. 57.., 51.1 52.' 
55.5 61 24.5 .15.6	 -8.0 -0,5 1'.' 29.0 45,2 52.0 52.0 53.2 53.3 
57.0 5, -59.3 .17.0 -0.8 -2.7 10.0 25.7 49.2 40., 50.5 52.0 52.3 
58.0 8,,
-19.8 -17,2	 -5.3	 ..l_.11 55.0 25.0 85.0 56_n 79.0 79.0 80.0 
59.0 33 '.25.0 9.2 .4.8 56.5 28.5 40.0 5.. 5.3_n 52.4 53.3 
60.11 25 '.21.2 '.9.1 -0.3 10.9 20.0 80.0 80.8 49,9 50.0 50.0 
61.0 13 29.5 -5.5 5.2 20.0 35.1 32.0 3.0 33.5 33.1 
62.0 -57.9 .5.5 '.6.0 25,2 87.4 87., 47,0 89.0 48.5 
63.0 0 .5.5 20.19 31.8 33,0 30. 38.9 38.9 34.2 
64,0 0 -4.5 . -9.... 30.0 39.2 80., 40.9 40.9 80.1 
6.1. .9.4
-9.0 -0.0 -2.7 -2.6 .2.9, -.5 2.5 
65.0 a 24.5 - .... .....	 -28.5 .2.2 -2.2 -2.0 .5.0 -7.0 -5.0 





2001ff,, 1. viad from the Coil	 (255) .25.0 -57_I .14.0 -14.' 16.' '.55,7 .16.1 
69.0 7
-2 7 .6 Negoive is Wind from rho hrd	 (75') '.29.2 '24.6 '.26.8 24.o -24.0 25.8 -25.8 
742.5 0
.37 .0 -	 ...... - .. -•.__.._.... -------.57,2 .38_I .....35.m.. '.35_i -32.9 -35.9 .35.5
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HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 8.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
1.ATITUOE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPI.ETED 04,27 Sn, PATRICK	 AFB, 7 28° 4 N 80' 36 W JAN. I • 1956 to NOV. 17, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 k CAPE KENNEDY, 5 29' 29 N 80' 33 W NOV. 8, 1956 Is DEC. 31,1967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28' 29 N 80' 33 W JAN. 1960 to DEC. SI, 1967 
_____________ _________ FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KM) ØBS SPEED (DES) 0.135 1.000	 2.280 9000 15900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) SFC 797 11.11
_40,9 7.7	 -6.7	 6.6 -3.9 I. 6 *0.9 *1.9 03.0*5,0.0.9*40.0 
I'D 764 1).0 I0.9	 10.71	 1.9
,ja.9' 0.0 2 . 0 766 16.0 11.9 10.2	 -8.3 -5.4 0.I*5.I*9.9*I9.a*I6.5.I,,9.l9,, 3 . 0 794 20.0 16. 0I2•l936'94'Qo.2*6.o+II.9*l7,0*I7.9,229,24 
4.0 7444 14.0
-13.9 -10.7	 .8.0	 6.44 -3.6 .0.6 .7.7 .16.1 .18.8 .21.6
.25.9 .26.0 5'O 746 14.0
-12.9 .9.7	 7.S	 -5.6
-2. 7 '4.7 +9,6 47.l '2 1.1 '22.2 '27.9 '20.0 6 . 0 7444 I3.0 I2.9 0.	 8.0	 5.2 1. '2.7 072.4 79.3 23.0'26.8 '8,9
'30'o 7.0 794 14.0 ID.I	 .7.6	 'I.9 I.0'9.44I9.0'22.4+25.O.29,7
'32.9 '39,o 8 . 0 744 2U.0 I 99 98	 .79	 S•5 .71' '6.I '46.5 '29.5 028,0 '32,5 *36,9 • 38.0 9.7) 799 244.0 40.9 I0.I 
I0'O 7444 23.O
-46,9 I3. 2I3'86•40I'8•9022.80)2.3*37.7o9I.3o49.9,52.0 
Il'O 744 22.0 24.9 14'3 -1	 '0 7.2 0'6	 'I0'26.5 •36.8'94. •46.5 '59.9 '67 12 . 0 /99 29.0
-22.9 15.S	 I1'O	 6,8 *4.9	 '13.2 '30.2 '443.9 '46.0*61.7 '60'' '63.7) 13.0 749 21.0 13,8	
_4).5	 -6,6 '2.	 '15.1 '32.7 '42.8 '90.6 *51.2 *69.9 '72.0 4.0 744 22.0
-21.9 I0.7 7•2 3.3 '3''l5.6'79.2'4Q.9'99.2'4O,7 '66.9 '56.0 15.0 744 21.0 
46 . 0 744 48.0
-1 9•9l0•6_78S•I*4•U*9.9+48.7*2q.4*26,6*27,9.3l.9.32,0 
I 7 'U 744 44.0 I9'' 9.8 
18.0 749 1S'II 13.' -Ia.! .9.3 7.2 -3
'l'l'7'I'lI.5'I3.s'I5.s*zD.7n2,,0 9 . 0 744 I).11 I71.7 9.9 8.3
-5. )0•9'28*7•2*0.04la.7*I3.9•I5,0 
20 . 0 /94 2/'O I9' 1I'9 -10.7 -9.2 -6.6 3•0 '0.6 '3.8 '5.9 '0. '11,9 '49.0 24 . o 744 16.0 15'9 -43']	 -11.8 lO' -8.7 9.6 a6 .1.6 '3.5 45.3 '9.9 
22'u 1'4•4 I0'7) 40.9 13.9	
-13.0	 -11.6 .9.5 .5.7
- l3 '0.3 'l.9'3.5.7.9' 47.0 23 . 71 744 414.7) 16.3	 -49.3
-72.7 -40.3 -6.
-2.4j -0.2 '4,0 '2.5 '9,9 4I3. 24.0 744 23.0 70.9 -47.0
-46,6 '43,8 41'I -6.7 -2.2
-0.1 .0,9 *9.2 .5.6 *6.0 
25 . 4) /49 2I.0 )71.9 -78.8 -76.3 -70.6 i1.8 -6.8 -1.8 '0.0 '2.) '38 *7,9 08.0 26 . 0 749 /5.0 23.9 19.&4 .18,u 15.6 42'] -6.9 .I.6*0.7*2.7*9.I.8.9,lo.o 
27 . 0 719 25.0 22-421.9-I9.o-I5.9 42.3 
29.0 10.9
-25.0 -2fl -20.7 -10.4
-07.' -5.7 1.7 44.44 6.7 jfl.n 14.7 1.4.9 29.5 124
-25.5 -22.0
-21.9 -19.7 .31.6 -6.5 1.' 5.43 6.n 10.' 11.4 15.0 30.5 1044 2'.7 -21.6 -19.7 17,' -5.7 4,7. 7.3 14.5 j44,fl 144.6 14.9, 31.0 107 2'.1 .21.8
-27.' -15.9 . 19.0 .9,5 44.6 9.1 144.0 13.9 16.' 17.0 39.0 iSo -25.0 -29.8
-20.6 -16.5
-14.0 -1.7 5.1 19.' ii., 12.1] 544,0 05.2 33.0 01/ .34,5
-24.' -21.5 .447,44
-01.' -'0.5 4.' 40.1 8.o 10.0 16.47 85.' 34.0 11.1 -32,5
-2'.' -29.9 -18.7 05., .4.9 5.5 40.0 19., 13.9 17.9 17.5 30.0 11.9 20.44 -27.0
-27.' -19.1 1.'t.O 0.* 6.9 9.6 10,. 36.0 16.9 17.9 35.0 115
-29.6 -29,4
-14.' -19,4 -15,' .5.0 5.6 10.1 12.4 13.0 18.0 19.9 37.0 lb
-2',9 -20.' .20.' .19.0 14.7 .5.0 .4 90.4 14., 10.8 10,7 18.8 38.0 11/ -21.5 .21.0
-20.' -10.0 .50.6 .6.9 7.0 '1.7 11.' 148.' 17.5 17.6 39.0 01/ 29.7 -22.6 -27.' -20.5 -15.0 -5,4 9,4 7.4 10.n 06.4 20.0 29.8 40.0 015 29.7 -21,7 -3'.' -21.1 -15.6	 -19.8 -•9 5.1 10.. 14.4 15.8 19.5 41.0 114,
-34.1 -25.0
-244.' .23.0 j*.1	 .19.7 1.5 44.9 9, 19.9 11.0 13.1 49.0 XIs -29.9
-25.' -28.' -23.44 -18.9	
_19.4 6.7 5.1 It., 14.' 19.3 19.14 43.0 114 -36,4 -20.0 .38,0
-23.6
-20.4	 -14,7 4,9 44.7. 9., 18,1] 244,7 24.1] 4 4.0 11/ -2 9 .9 .29.'
-2'.' -25.2 23.'	 -16.9 -5.47 4.7 8. 19.0 15.44 15.5 49.5 111 -31.9 .20.0
-2'.' .20.9
-23.'	 -46,1 -14•7 0.7 8.* 1.0 18.9 15.0 
'46.0 1044 -30.9 340.n -20.' .2'.4 -20.0	
-15,0 -6.1 9.5 I4.0 5.1] 19.6 19.6 47.0 107 -81.0 .31.0 -30,6
-30.' -23.0	 -46.5 ..9.fl 9.7 7.. 9.9 12,4 00.9 48.0 10 41.3 .31,0
-30.' -2'I.7 -25.1	
-15.47 -7,5 .9.4, 5,0 44,9 44,4 81.5 49,0 lOo 80.7 .39.0 .32.4 -38.4
-25.7	 -16,' .9.4 8.9 5,o 9.fl 10.0 1.0 50.0 100 . 4'.O
-47,0 -30.' .31,5
-26.'	 -17.7 -9.9 .3. '., 5.o ,• .s 51.0 914 -39.5
-36.9 -35.0
-29,'	 -19.9 -5.9
-1.44 3.' 5.9 9.0 40,4 52.0 95 -o9.7
-39.' -35.1 -20.6	
-1'.S -5.5 9.6 0., 17.0 19.0 81.9 53.0 911 -49.9 -39,9 -35.9 -314,0	
-19,0 -7,4 0.5 6.47 15,4 15.6 13.6. 54.0 85 -46.2
-50.9 -34.7
-2'.'	 -19. -7.5 0.0 5., 10.0 50,9 10.9 550 74 579 .	 49•9
.37.9
-29.0	
_19,7 .7,44 .9.9 I.' 16.' 16.7 16.7 50.0 4 .50.9 .47,5
-39,7
-34.'	 -10.0 -44.5 1.7 3.' 19.0 19.4 10,7 57,0 57 .444.3
-42.7 -90.0 37.0	 -1,7 .6.0 6.9 91 14.4 15.4 153 58.0 43 -50.5
.40.9 -37.2	 -49,6
-.' 7.0 31 .1' 30.5 34.' 32.9 59.0 39 .44.7
-30.1 .39.'	 -17.5 .0.4 10.0 11., 81.6 10.9 11.0 60.0 20 -49.9
.49,0
-37.'	 -l9,n ',' 2'..' 21.o 25.5 24.0 28.0 61.0 8/ 51.2 -44,9	
-20.0 0.4 jIl.' 14.4 144.9 15.0 16.0 62.0 14
_4',j
-49,'	 -20.6 .15.8
-II.' 10,0 -10.7 19.5 -10,9 63.0 2 49,5
-40.0 -20,2
-20.9 -20.. -20.0 .99.8 -20.5 64.0 ' 3'.4
-37,9
-30.'
-39.0 310 -30.9 -39.9 -34.0 65.0 2 -41.1
-440.0 -36.6






68.0 1 -34.1 
58.5 1 39.7
/0014.1.7)0	 4, 171071 1.roo, rho 0.111	 (255') 
70.6 I 353
Nogotivo 0* wInd from 1449 hood	 (75') . . -30.7 
353
100 
HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 8.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mst.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 km PATRICK	 AFO, 7 28	 4' N 80' 36 W JAN. I, 1956 to NOV. 17, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27km CAPE KENNEDY, 5 28' 29 N 80' 33 W N0V 10, 1956 00 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE - 28km op CAPE KENNEDY, 5 28'29N 80' 33 W JAN. 1960 to DEC. 31,1967 
____________	 _______	 -__FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. RUM MItt	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(RN) 088 SPEED	 (DEe) 0.135	 1.000	 2.280	 5.000 15.900	 90.000 84.100 95.000 97.720 99.000 99.665 SPEED IDES) 
SrC 720 '10.0 '6,0	 -5.9	 -.4.9 .3. I.0.900.6*2.6*3.6*9.q*9.O*I0. & 
1 . 0 120 '29.0 _9.5	 9.2	 "7.2 -'4.3 O.2'9.4 04.2 040.2 * 12.4 *22.0*23.0 
2 . 0 120 '10.0 '8.7	 7,5	 '14.2 ,3. 3'0.3*5 . 3 0 8 .9 *I0 . 5 0 13.2*2&.0* 21.0 
3 . 0 729 -11.0 -7.7	 -6.5	 -5,3 2.6 *5,8 *5.5 *9.0 *11.1 *19.9 025.0 '26.0 
4.0 720 -11.0 -8.9	 -6.1 '5,0 -2.9 01.1 *5.0 'I0.2'12.8 *16.2 030.0 '31.0 
9 . 0 720 'Il'S -8.1	 -8.5	 '1.9 -2.3 *I.0*6.6*I0.5*12.7*16.9 '22.0 '23.0 
6.0 720 13.S '8.14	 -6.8	 '5.7 _2.6*l.l*1.3*II.5*I4.7*18.7*20.6*21,o 
7 . 0 720 '16.0 '10.2	 '0.6	 '6.1 '3.2 *1.8 *8.7 °13'4'16.7 ojO.3 '250 '26.0 
8.0 720 -13.0 -11.2 .9,6	 '7.9 .3.9 .2,1 .9.5 '15.9 *18.9 *21.7 *24.0 *25.0 
9 'O 720 '11.0 '13.9	 -10.8	 -8.5 -9.0*2.8 *11.8 'il'S *22.6 *29.9 *29.0 030.0 
0'S 720 523.0 '16.0	 I'l'l -10.2 '97 '3.6 '13.2 *21.0 025.5 *29.6 '32.0 '33. 
11 . 0 72U '32.0 '20.7	 .18,5 'tj.7 5•'4 9.I *15.2 024,9 '30.5 032.9 ''40 . 0 *11.0 
2 . 0 120 '32.0 22.2	 '10,5	 -19,1 .6.1 *9.8 *18.2 *29.0 *34,5 *38.9 *46.0 ' 91'O 
13 . 0 720 '2 9 ,0 '24,9	 .21.6 '15.3 -6. 3 05,4 '17'' °31.U'36.7'42.8 050.0 '5l. 
19 . 0 720 -27.0 '22.9	 19.7 '19.1 .6. 3*9.5*16.l*27_3*33.3*3 0
.3*93.0* htI. 0 
5 . 0 720 ' 2 9 ,0 -19.0	 -17.1 -13.1 '6,6 *2.0 *11.4 *19.6 025.5 *28,3 *36.0 037.0 
16 . 0 720 '21 . 0 '16.9	 -14.5 '11.8 .7.2 -0.3 *5.9 *11.4 015.7 *10.5 021.5 022.0 
17 . 0 720 '21.0 '15.1	 .12.8 -10.6 -7.5 -2.1 02.1 06.0 *7,6 *9.2 *12.0 *13.0 
18.0 720 '21.0 '14.8	 -12.7 -11.6 -0.7 '4.7 '0,7 01.5 '3.0 ''4.9 *6.0 '7.0 
19 . 0 720 '23 . 0 -14,9	 -13.9 -12.6 'il.S '6.5 -2.7 'Q.7 '0.1 '0.6 *2.6 '3.0 
20'O 720 '24.0 '18.7	 -iS.	 -16.0 -12.0 '8.2 -'4.9 '2.9 '1.6 "0.8 03.0 
21 . 0 720 '27.0 -18.9	 -16.9	 -15.8 '13.1 -9.0 -6.1 -3.7 '2.4 '0,3 *1.0 '2.0 
22'O 720 '21 . 0 '19.9	 -Il''	 -16.7 '19,6	 -IS.' -'7.9 5.53.82.4-Q.30Q,O 
23 . 0 72(1 '25,0 '20.5	 -9.7	 'II,4 (5•F -12.1 '8.j '8. I".43.I'3.04.5 
24'S 120 '23.0 -21.6 -20*9	 '19.' '47.0 '12.7 8.6'6'I '50 3.2 '0,4 '0.0 
25'O 720 '2 7. 0 '23.6	 -21.7 -20.9 '18.1	 -13.9 ''a -6.3 9.63.0-o.V'o. 0 
26 . 0 720 '26,0 '24.3	 -23.1 '21.3 -18.7 '13.8 .9.2-6.2'4.63.U-i.9I.O 
27 . 0 720 '30 . 0 '25.6	 -23.6	 '22.1 '493 -14.3 -8.6 -5.9 '9.4 '2.5 •0'O *1.0 
26,0 103 -2 9 ,5 -29.9	 -24,1	 '27,5 20.fl	 '15.1 '0,7 -11.1 't.' 0,4 7.9 7,0 
29.0 106 '29,9 -29,0	 -26.9 -27.9 18,fl	 _j5, -0.3 -5,1 '0.' 1.3 1,11 
30.0 1107 '27 .2 -25,9	 -26.9	 -23,8 'l°.'	 .'iS.5 '4,0 -3.9 '0., .0,0 -1.1 -11,4 
30.0 1104 '24.5 -27.0	 -29,4	 -26.5 -21.4	 -15.' -7,8 -5.1 ..3.0 -2.0 -1,4 -1 ,0 
311,0 104 '20.1 -29.6	
-29.'	 -25.0 -21.1	 -15.0 -1.' -5.5 4.9 -1.9 -1.3 '11.2 
33.0 109 2°.3 -29,9 -27.5	 -15.1 -7.0 -4.1 -4., -2.1 -9.7 -0,5 
34.0 11(1 -3'.6 30,0 -2°,'	 -26.0 -2'.'	 '13.0 '7,0 -3.5 -1 .* 0.11 6.1 9.2 
35.0 lit '36.1 -34.5	 -26.4 -27.7	 -17.4 -9.9 -11.4 -7. '4,1 "0.4 -0.4 
36.0 111 -34,5 _32,0	 -311.0 59,9 -25.1	 j8,b -19.5 7.5 -5.* -3.1 '1,0 '0,7 
37.0 110 -34,2 -31.5	 -31.5 -29,1	 -20,5 -14,6 4.11 -9, -6,1 -7.' '2,0 
38.0 110 '14.9
•
39,5 -31.0 -27,*	 -21.6 -14,' -11. 5'10.o-9.l-7.4-7.0 
39.0 110 '37.3 -34,0	 -39,9 -33.9
-o9 .'	 -2'.' -15,0 -ii. --------------
40.0 114 '46,5 49,0	 -36.9 -35.5 -31.1	 -25.0 -19,1 -14' ''il,0-1'.1-10.fl-9.3 
41.0 110 -51.9 50.0	 -41.5 .34,0
-33,	 -23.4 -20.1 15.0 '11,0 -11.' '19,8 -10.' 
. 43.0 1011 '4'.5 -44.0	 -41.5	 -30,8 15,*	 -24,1 -21.0 '19.1 '17,0 "14.' '13.5 '13,4 
53.0 1011 -44.8 -47,9 -41.9 -30,7	 -20.'
-2'.' -20.7 '19.' -19.9 '15.7 -19.5 
416,0 104 -49,9 '15,0	 '14,4 -43.4 '19,1	
-3'.' 26.0 -22,5 '11.0 -20.fl '10.1 -19,11 
65.0 1011 -40,6 -47,0 -	 "66.' -94,9 -34,5	 -30,5 -25.5
-27.4 '1O.r -20.1 -19.1 -19,1 
'46.0	 . 109 -51.4 .	 5fl,0.	 44,5 -45.0 -41,1	 '13.' -25.6 '10. 021.'21.fl'10.0'19.1 
-47.0 107 5'.6 -57.4	 -51.4 -40.1 '12,9	 -34.7 -27.0 -23.' '10., -20.0 '9.2 '1.1 
40.0 101 -54,5 -51,0	 5?,5 '19.9 -47,9	 -35.1
-29.4 -21.' -21.. -19.' -19.1 -19.1 
44.0 100 '69.2 -55,0	 _57.*	 -50.9 -45.1	 .35,9 -29.5 -24. fl21..-20,fl-t0.3 '19.0 
50.0 9? '19,5 -58.'	 -51.7 '341,9	 -34,0 -22,'
-22.' 22.n -19.' -19.8 -19.7 
51.0 80 -76,0 -54,0	 -52.5 '147,0	 -35.4 -24.0
-22.' '10.0 _j9 '100 -19.1 
52.0 80 '347.9 55,0	 -54,7 "441,9	 -37,0
-29.' -23.0 19,n -14.0 -04.1 -16.0 
53.0 is -75.1 -61.'	 -57,7 -59.1	 -33,2 -29.3 -25.0 -24,, -15.6 -15.2 -13.5 
544,5 13 '1.9 -57,'	 -53,1 '348,7	 -40.8 -30.5
-23.9 '14., -14.0 '19.6 -14.3 
56.0 70 '61.3	 - -54,'	 -53,9 -51.9	 -40.7 -31.7 -27,' -20,8 -5,4 -o,, -o,', 
56.0	 - 64 - '10.9 50,7	 -57,7 50,3	 -41.4 -31.5
-27.' '14. -19.' '10,3 -19.9 
57.0 62 '91.1 -60.4	 56,0 -6°.'	 '14.0 '31.' -10.l -9. 0.0 4.9 5.0 
56.0 57 -62.0 61.0 -60.7 -53,4	 -34,0
-31,1 -13.5 -0.9 31.' 33.4 3.4 
59.0 40 '1.8 . -62.5 -52,7	 -41.0 -24.4 -10.0 9,• 0.11 1.4 1,1* 
60.0 31 '71.9 -65.7 '19,1	 l40,7 -24.0 -9.5 3,-. 1,7 44,0 4.0 
61.0 23 -71.2 '14,11 -67.0	 -44,5 -16.4 -7.1 -5.0 -6.9 '1.' '1.7 
62.0 16 -71.4 -63.6	 -50.0 -17.0 -1.7 -I... -1.0 -1.1 -1.1 
63.0 7, "8.0 -6,,fl *.fl -9.,	 - -0,. .9,0 -9,0 '1,2 
644.0 2 -79.0 -71.0 -59.6 -50.' -.50, -59.1 .99.1 -50.1 
60.0 2 '10,9 -71.0 -54.5 -54.0 '54., '14,4 '14.4 '19.4 
6o.0 1 '60.5 -60.6 
67,0 t '11.0 -60.0 
68,0 1 '60.0 7080tivo 1* 01410 fro, th, toil (255°) -60.9 
l4*gt1vo is wind from tho hood (75').
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HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 8.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SEPiA). COMPLETED 0 to 27 too PATRICK	 AFB, 1 28' 14 N 80' 36 W JAN. 1,1956 to NOV. IT, 1926 RAWINSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ot, 27 60, CAPE KENNEDY, 5 2829 N 80' 33 W NOV. III, 4936 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 So, op CAPE KENNEDY, 5 28'29N 80'33' W JAN. I,	 960 to DEC. 51,1967 
FLORIDA 
PREPARED BY	 r TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 OIR 
1KM) BBS SPEED	 (DElI)	 0.139 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEe) 
SFC 799 6.l 5.2 '4.7 .3.9 -2.5
-0.5 '0.9'2.4 '3.2 04.1 06.6 '7.o 
7'l	 . 794 11.0 -70.9 '8.4	 -6.9 -5,3 .2.9 00.3 09,6 07,8 010.0 *12.6 017.9 020.0 
2 . 0 799 '12.0 9.1	 6.9 5.2 -2. 2 07,5 05.2 004'jO.S '12.1 079.9 °2I. 
3 . 0 749 '15.1 11.9 6.I 6.6 -4.9 -2. I 00.8 05.2 08.O'IO.O'12.b *18.9 020.0 
7.0 799 '11.0 -10.9 -6.8	 -6.5 -14.9 -2.4 .0.9 .5.9 .9.3 .10.8 .12.5 .17.9 .22.0 
5.0 744 -10.0 -7.0 '0.7 -5.6 .2.800,I.4.906.4010.90I2,70I7,9. 10.0 
6 . 0 794 '12.0 -11.9 -10.1	 -7.8 6.I .3.9 0.I *1.5 08.0 09.8 .12.9 '16.9 '23.0 
.7.0 799 '14.0 -9.9 .0.9 7.4 -4.1 0,9 04.3 07.6 ''0'II'I'I5.9° 17.0 9 . 0 794 '20 , 0 -19.9 13.I	 -10.6 9,I .5.2 '0.7 03.9 08.5 070,7 013.2 016,9* 0.0 9 . 0 794 22.0 I6.2 -13.6 -lo'' -6.7 1.I '4.2 09.8 'I3.O'I''b'I8.9'22.0 
40 . 0 744 24.7 . '.20.2	 -17.0 -72.7 .0.4 '4.6 '9.S'I0'2'I5.S°I7.I'19.9'24.o II'O 744 -76.7 '22.9 25.	 .18.3 15.2 IOI '2.4 4.9 '12's 010.6 '20.4 022.9 '24•7 
12 . 0 799 '31.0 -30.9 -26.2	 -22.7 19. I12.23.305.3013.I'I7.6*I9.8*22.9'27.Q 
3 . 0 794 30.0 3I.0 29.	 -26.5 20.S 73.7 9. 7*4.9*I2.3'I6.5'20.529.9028.0 
14.0 799 -33.0 37.9 -26.5	 -27.3 -17.8 3. I 5.S'2.9 *8.5 I9.0 019.8 022.9 024.7 
I5'O 794 20.0 -26.9 22.5 -48.4 -15,6 I'ó 5.6 00.0 09.4 07,5 *44.0 
16 . 0 799 21.0 20.9 -17.5 .14.2 -13,7 40'7 .5.9 0.4 °I.5'3.2'4.6 '8.9 'lI-U 7.0 749 -71.0 I5.9 I4.6 -73.6 -72.5 -70.2 6.5 -2.9 -0.5 °0.0'2.I *3.905.0 
70 . 0 794 -79.0 77.9 15.4	 -19.0 -12.9 lI.2 -5.1 -5.2 -3.2 -2.9 I,6 '0.2 00.0 
. 19.0 794 -24.0 -49.9 '77.9	 '16.0 -19.9 -13.1	 -70.2 -7.4 -6.3 -4.4 3.3 -2.2 2.11 
20 . 0 744 -23.0 -22.9 -20.9	 -19.7 -76.7 -46.9 -72.5 .9.7 -6.9 .4.9 '.9.2 -2.0 I.0 
21 . 0 794 -28.0 -26.9 -23.9	 -21.8 .27.4 i'	 19.2 -11.1 .9.0.8.16.8-9.0.3.0 
22 . 7 799 .12.0 '28,9 -29,5	 -22.6 -21.2 19'I	 -15.9 -12.7 'II'U -10.1 '9.1 -5.0 -3.0 
23_a 749 '. 31.0 77.9 29.9	 -23.6 -22.2 20'i	 -16.7 -13.5 -11.5 '10.3 '9.4 -6.0 -3.0 
24.0 749 31.0 -27.9 -25.8	 -25.1 -23.9 -21.9	 17.9 19.4 -72.2 -11.2 -10.2 -5.5 '5.0 
25 . 0 /44 32.0 -27.9 -26.7 -25.1 '22,0	 I0.9 19.8 I2'S '11.1 -10.0 -0.0 -5.2 
26'u 799 3I. 317.929.327.876.273'S -49.8 -19.8 -12.2 II.2I0'U-7.O'II.o 
27 . 0 719 '32.0 '37,5 -29.2 .77.8 '74'S	 I9.714.512'2'I0.99.0.6.03.l 
28.6 105 -31.4 -31.9 .39,9 -27.6 -24.0	 .29.5 .04.5 -91.9 -10.1 -10.7 -7.0 -7.7 
29.0 109 .39.3 -30.0	 -0°.' -29.7 -26.7	 -27.5 -17.1 .jO.0 -10.' -19.9 '9.? .4.1 
30.0 111 '.36.9 .30,0	 -31.5 -29.4 -25.9	 -2'.' -15.5 .46. 8.41.o-i5.9.4 7 .4 -12.1 
31.0 119 -34.5 .33,0	 -37.' -30,4 -27.'	 -2'.I -16.9 -14. 9.43.,-1t,-9.I.4.2 
32.0 113 -34.6 -34.0	 .30,6 .397 .27.'	 .2.0 .47.' -IS. 5-19.6.12.1-9.3-0.0 
33.0 117 35.5 -31.0	 -3?.' -31.1 .27.'	 -22.5 -17.7 .94.0 -16.' -12.9 -10.6 -10.' 
3 40,14 120 -35.1 .34.0 -33.7 -37,5 .40.9	 -24.5 .18.9 -15.0 -13.0 -13.9 -12,' -12.4 
30.0 127 -49.6 .35,0	 -37. -35.4 -32.0	 -26.3 16.0 -17.9 -16.. -14.' .11.5 -11.4 
36.1. 122 -49.4 .39,0	 -37.4 -35.9 -31.4	 -26.? -21.7 -19. 9 15.0 -13.0 .42.7 -12.9 
37.0 122 163.l .49,0	 -39.0 -37,0 -36.9	 -29.' -29.5 10.9 .47.4 -17.1 -19,0 .13.7 
38.0 127. 147.6 -42.6	 -41.6 .39,9 .34,0	 -30.5 -2'.' -19.6 .73.0 -13.' 32.0 34.9 
39.6 125
-7. 9 .2 -42.9 -37,9	 -31.0 .25.5 -20, 4'. j0.-j4,9.4.5 1.4 
48.0 125 765.5 -47,0 -42.7 .30.0	 -3'.' .27.0 -23.5 .70.o.4Q.1 .45.5 -15.4 
41.8 125 -49.7 -47,7	 45.7 .45,4 .49,0	 -30.9 -20.1 -25.1 -29.0 -29.' -13.9 .13.5 
02.0 127. .49.0 .49,0	 .49,' .46,4 .43,0	 -37.' -39.5 -27.' 25., '19.' -12.0 -12.7 
439 127. .41.2 -59,6 ..49,0 -45,0	 .39,4 .39,0 -27.' -2'.' -21.0 -20.9 -20.0 
44.0 122 -54 .1 -51.0	 -53.6 -51.9 -49.6	 -4'.' -34.5 -2' 6.46., -22.0-20.1.19.9 
.45.0 121 .40.2 .47•0	 .55,6 .53,4 .40,7	 .41.4 -35.4 -20.0 .47.. -26.0 -24.0 .24.7 
46.0 119 .49.3 '17,9 '52.'	 -44.7 37,fl -39.1 .47.' 244.' 23.7 .23.5 
47.2 110 .40.9 -60.' .57,9 '114.'	 '15.7 _36,0 .39.9 '.27.' -08.9 .77.9 -21.9 
48.0 117 '.59,5 .59,0	 -59,9 -57.1 -54.9	 .45,0 -39,5 -32.4 '29,7 '19.9 '15.1 .15.2 
49.0 115 -50.6 _69,5	 .59,7 .57,9 -54,1	 -46.7 .30.6 .34.9 -31.6 -21.7 -21.9 -22.9 
57.0 111 -69.3 .50,3 .56,0	 -49.9 .39,2 .3. 4-21,,-26,'-2 4 . 7 .24,5 
51.0 111) .41.0 -61.9 .59,0 '55.0	 49.5 -39,4 .09.7 .45.0 -25.1 -22.6 -22.4 
54.0 106 '16.9 -64.0	 -65.9 -62.3 '17,9	 -49.9 -34.9 -29.' .47. -22.0 -20.1 -20.' 
53.0 103 '50.3 -66.9	 -64.' .62.4 '50.7	 -57.7 -36.1 '14.7 '.29.. '11.0 '15.1 -15.8 
54.0 97 '.50.4 '13,4 '69.7 -57.4	 .95,0 -35.1 -2.' '13.? '10.9 '19.6 -19.5 5Ø 914 '60.7 '17,6 '10.6 '54.7	 -46.7 -33.' '15. O'1I.o.9.0-9.19.fl 
56.0 0. '17.1 .55.1 .50,9 -54,0	 -47.? -31.7 .99. ,'10.,'1.Ot.6'1.3 
57.0 77 '66.3 -69.' -63.7 -57.4	 -47.4 -30,9 '20'9 '10.0 '1.7 9.9 11.4 
58.0 67, -71.6 -54,5 -62.9 -50,9	 -57.0 -39.' -20.1 -9.0 -44.7 '1.9 '1.0 
59.0 56 '19.1 -65.'	 -65.4 '10.1	 -49.5 -20.0 -12. ---------------6.5 
60.0 41 .70,5 .57,9 -60.5	 -59.0 -24.5 -11.9-19.0-0.4-9.9-9.9 
61.0 25 -441.5 .80,7 -70.0	 .54,0 -24.9 -10.' 17.9 17.4 17.5 11.5 
62.0 174 'B.9 . .70,6	 .55,9 -25.4 .9,0 9,6.9.59.4'1.l4 
63.0 Il -99 .2 -91,9	 '59,5 -25.7 -29.5 '.29., .29,0 -20.9 -20.4 
64.0 4 -90.1 -85.4	 -36.' -16.0 '93.7 13. -11.4 '19.5 -13.5 
5a.0 4 72,5 56.6	 -47,5 .30.4 -10.1 '10.0 .44.0 '19.0 '14.9 
6o.0 5 -77,9 -44,5 -17.9 -17.5 '17.1 -17.' '11.7 -11.7 
67.0 4 -91 9 .5 '19.0 -6,7 -4.' '1.1 '1.7 '1.7 '1.0 
49,74 -50.9 '19,5 '1,0 -9.0 -48.0 -9.0 -7.0 -7,9 
69.0 5 -49.1 Positive 19 01117 from the toil (255') -2.5 .27.' -20.4 '21.6 '20.5 -21.5 .21.5 
740 Negative 18 vIed fro, tho hoa,1 (75 ). '.02.5 -10.7 .9,9 -0.7 .0.4 '1.1. '1.44
ba 
HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 8.8 
DATA SOURCE ' AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA (.ATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 ko, PATRICK	 AFB, 7 28' 14 N 80' 36W JAN. 1,1956 to NOV.17, 856 (CAPE KENNEDY, FLORIDA) RAW1NSONOE FLORIDA 
SERIAL COMPLETED 0 to Dike, CAPE KENNEDY, S 28'29' N 80' 33' W NOV. 8, 1936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. I, 1960 to DEC. 31,1967 
FLORIDA________ ___________________________ _______________________________ _______	 _______ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 





SPEED	 IDEG)	 0.135 .000 2.280	 5.000 5.800 50.000 84100 95.000 97.720 99.000 99.885 SPEED (DOG) 
sc o'* -9.0 -8.9 "., -.3 '3,5 .2.4 '0.6 *5.6 *2.3 .3,2'3.O *6.4 07.5 
I'S 7*4 -10.0 '45.9 '0,5 7.I -5.0 .3.6 '0.3 '.4.2 *6.9 *0.7 *10.0 '15.9 17.O 
2 . 0 4 28.0 I3.90.26'85'" .3.2 -0,2 *4,6 *7,2 .0.9 '45.8 '16.9 *10,0 
3'S 749 20.0 .l3.90.s-6.05.6 .3.3 '0, l09.O*O,I*9,6*l2I*I9.960 
9 • 5 744 '20.0 '13.9 0.5 .7.9	 '5,7 .3.9_0.D*4.7.0,509.9012.0*16.9' 10.0 
5 . 0 144 20.0 '15.9 9.0 .7.6	 -6,2 .3.95_59,9*9.9*II.I*l9.2*l7'M°l80 
6.0 799 -17.0 -13.9 -40,7 .0.6	 -6,8 -9.4 -0.2 .4.8 .0,7 .11.5 .15.2 .19.9 .21,0 
7.0 709 'II ' S 11.l -9.6 '7.7 .1.7 '0.3 *9.6 09,9 040,8 .44.7 *20.9 •22,S 
0.0 749 '15.0 -12.6 -10.7 -0.7 .5.4 0.6 •.4. .9.6 •II.o *43,5 *iA.9 '22.5 
9'u 799 '10.5 17.9.I,.5.I2'S -40.5 _6.O_0.7*9.6,9.20II,3'IM,I*I09*250 
IS'S 744 -23.0 -19.5 -S.7 -12,0 .7.9 5.6 *5.3 .9.2 12.8 '15.0 020,9 '35.0 
Il0 74* 28'U 21.0 9.4 -19.6 -8 .S.7*6.2*I0_00II_50I70239*32S 
42'S 749 -35.0 35,9 -23.7 -20.6 '47,4 iS	 5-O.0 06.9I2 . 3'15.5*1 9 'I'23' 9 ' 25.0 
13'O 741 36'U 3Q.9 -29.2 -2 1 . 5 '10.1 .11.6 '5.9 'l'i 042.0 '15.5 .49.4 *24.9 '25.0 
49 . 0 749 '30,0 -24,2 -20.0 -16,7 I0' -2.9 •5. 7*9.0*13.I*1 5 .5*I0 .9 22.0 
45 . 0 744 -30 . 0 -24.9 -40.7 .45.6 '43.3 .9.2 2.9 02.6 .7,0 '0.6 011.? I2'''IS'S 
6.0 749 '22,5 -20.9 -19.9 '13.5 '11,4 .8,4 .9.0 .0.4 .2.9 .9,5 .6.1 .7,9 .9,0 
47 . 0 194 '20'S 'I5,9'I3,6l2,0Il*0 .9.3 5.5 -1.6 5'l 0,1'l.ô *3.9 '6.0 
0 . 0 7*4 16.0 'l'4.9 '.13.0 -12,0 -10,6 .7.6,4.9,2.S'I.lS,6.0,S*SS 
l''O 74* '21 . 0 -49,9 '17.2 -46.5 -46.5 13'2 '9.9 '6,8 .,4.93.92.9'I,O'S.S 
25 . 5 744 310 -22.9 '25.4 -I9•7 -10.9 .45.9 -12' 3 ,9.0'6 .7-5 .9 ' 5 ' 0 3'0' l ' 0 
24 . 4) 749 37.d '23.9 22'S .24.0-20.0 - 4 7.6 '14. 0_Il.09,S7,0' 6 * 7_565 5 
22 . 0 744 '.30.0 _25.,22.72I.9,2l,l_l9_0_I6,9_I2_5_I06960_9757S 
23 . 0 744 38.0 -27.9 -29.7 -23.9 -22.3 '9.9 -16.3 -13.3 -iI'3 '40.2 9.0-7.03'O 
29 . 0 7469 '. 341.5 '29' 9_27.I_25.l_23.6'2llI7.5I30'll' 7 '10.9 -9.6 -8.0 '5.0 
2S' 74 41.0 '31.9 -20.0 -27.0 '54.9 _72.l_16,2_l4,712,6117 -11.0 -9.0 '.7.0 
26.0 714 -33.0 -30.4 -20.1 -26.0 -22.0 -19.0 -46.0 I2''I -11.3 -10.0 -0.0 .4,5 
27 . 0 744 '.41.0 _33.9.31.3.29,127.2138 i''7 lS.3'127 '11,6' 0.9 '0.5 '8.5 
28.0 11(4 .26.4 -26.' .20.0 -15.9 '03. 610.,10.19.1'9.2 
29.0 114 -29,1 -27,4 '25. -21.4 -17,0 -05.9 '14.9 -03.1 -02,' -02.1 
311.0 013 -31.7 -30.5 -30.4 -29.7 25,0 -21.5 -17,9 -55.6 '00., -13.5 '00.0 -17.4 
31.0 11.4 -61.7 '.32,0 -32.' -29.7 -25.6 -21.5 -17.? -05.' '.13.0 -13.' '.50.0 -11,11 
32.0 116 -3'.3 .30,0 .30,5 -29.0 '27,' .29.0 -17.1 '13, °il.''l0.*.'9. 
33.0 115 -37.0 '32,0 .31,0 .29.5 -27,0 -21.7 .17. 1_11.0'1I.*11.09.010.1 
39.0 117 -3'.3 .31.0 '31. .30,7 -27. _2,5 -17,7 -1. o-j0,,.9..7.9-7.6 
30.0 lEO -34.1 '35.' -33.1 79,0 -24.' -16,7 -12.6 '19., '19.1 -0,7 0.0 
36.0 119 -0'.? -37.' -32.0 -20.7 70,9 -17.0 -12.5 .0, .0,0 70.5 25.0 
37.0 120 '36,4 -33.2 -31.0 -23.' -14.9 -13.7 -7,, -6.' 19.7 10.9 
38.0 120 -42.5 _39,O .39.6 .37.0 .	 .30,0 .24.1 -19.1* -19.7 -5.' -3.' 10,9 13,0 
39.0 120 (41.7 '44, .47,7 -40.0 30,n -26.' ,10.9 -14.0 .7., .7,0 0.9 0.4 
40.0 110 -43.7 '05,6 -42.' -40.9 '35,7 '.25.0 -10.4 -14. ...............8.7 
61.0 117 -66.2 -42.' .42.4 '.30,9 -36.9 -29.0 -21.4 "19. 011.'-10,'9'19'0 
42.0 117 (45.3 -44.0 .47,0 -42.7 -37,3 .39.5 .20.7 -15.5 'll.' -12.' 10.9 20.1 
93.0 117 -50.0 -07.9 -46.' .45.1 -40.' -30,0 -25.0 -16.6 '10.. -10.9 -10.4 -11.6 
46.0 11.4 -56.9 .53,0 -52.' '.54,0 .40,6 37.0 -21.0 -13.7 '7.. -6.9 '3.0 '9.0 
45.0 11.4 -57,9 .55.46 -50.1 '41,fl -31.6 -21.4 '17. 7j5..17.I'1l.*11.3 
'46.0 015 .40.5 54,0 -52,5 -50.0 -47,1 -3'.6 -20.7 -14.0 '16,0 -16.' "6.9 -6.0 
'67.0 110 .54.9 .56,0 -51.7 .50.2 '56,0 -30.7 -21.1 -IS.' 54.8 -15.1 -10.0 -10.6 
'$8.0 11(1 -55.0 57,0 .53.6 -51.2 -62.4 -3'.fl -22.0 -13. 7'13.9'10.l'3.0'5.7 
49.0 10. -56.6 54.3 -50.6 -42.' -31.1 -22.0 -00.7 -12., -12.' -12.0 -10.0 
50.0 105 '61.9 50,O '.55,0 -59,7 '42,7 -39,0 -20.0 -13.0 -10.9 -0.1 '.46,0 '7.5 
50.0 106 -70.6 55,0 -54.6 -50.0 '46.7 -31.7 .19.0 -10.' -0.' '3.0 6.1 5.3 
52.0 94 -63.6 _53,0 '50.4 -43.' -31.5 -10,5 -10.0 '2.9 96.9 95.0 99.7 
53.0 96 '64.6 .55,0 -52.1 -03.5 '20.7 -15.6 .0,1 '5,0 3,9 6,0 4,2 
54.0 9j .55,0 -52.5 -43,6 .20,5 -11,0 -1.6 3.0 11.1 10.9 11.5 
55.0 53 -55.9 -55.6 -50.0 -41,' -29.6 -19.0 -2.1 12., 16.9 16.9 16.9 
56.0 76 71.5 .50,9 -57.2 '50,1 '20,' '3,0 9.4 16.9 19.0 19.7 19.9 
57.0 61 . 6 7 _B -55.6	 -53.5 '3°.' -29.5 -6.7 5.0 21., 21.5 27.7 02.4 
511.0 -59.9 -55.'	 -52.6 -35,5 -17,9 0.4 15.5 22.0 27.5 07.0 27,0 
59.0 37 -56.4 -50.9 -32.4 -11.5 19.0 29.2 46. 66.5 66.7 46.9 
60.0 27 .51.3 -96.6 '.39,' -10.5 1.0 55,7 22.4 22.7 23.0 2.5.0 
61.0 27 -69.5 -59.6 -40.4 -9.5 57.4 17.7 26.6 25.5 27.0 21.0 
62.0 17 .57.3 .449,0 -10.4 It,' 15.0 15.. 16.1 56.1 16.46 
63.0 1.4 -51.9 -50.6 -14.0 0.5 57,1 17.0 19.0 14.7 19.4 
6 46.0 15 '25,9 -36,4 -17,0 6.4 24.5 25.0 24.0 05.fl 25.0 
65.0 4 -61.9 "25,' -16.0 -10.7 jS.0 16.1 16.' 16.' 16.4 
60.0 7 146.7 31,' j1,7 -12,1 19,6 10.0 10.0 10.0 10.0 
67.0 s -41.0 .21.6 -11 .fl V.59.6 '-10.6 -10.5 -10.1 -10.7 
68.0 .4 '36.O -17.5 '7.? .6.0 '6.7 -6.4 '.6.6 -5.6 
69.0 , V d fo wI.	 from the
'' 05.1	 (255 ).
.10,9 -7.9 '7.6 .7.. -7,6 -7,5 .7.6 
714.0 '6 '29.7 8 0 * * rom tOo hood (75 ). -10.0 10.1
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DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met.ro)
EASTERN TEST RANGE 
SERIAL cOMPlETED 0 to 27km PATRICK	 AFO, 1 28' 14 N 8O 36 W JAN. I, 1956 lo NOV. IT, 1928 
RAWINSONDE FLORIDA . (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 km CAPE KENNEDY, 5 28' 29 N 80' 33' W NOV. 18, 1936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29'N 80' 33' W JAN. 1960 to DEC. 31 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HuNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
7KM) 08S SPEED	 bEG)	 0.135	 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.862 SPEED (DEG) 
sF9 720 "12.0 -9.8 -8.1 6.b -9.3 -1.5 O.0 *I.8*2.0*'4.5*IZ,00 13.5 
.0 720 23.0 -17.7 -13.2 -10.3 -7.0 -2.2 .2.3 *7. &'I2.*.l6.0,23.5,2'4, 
2 . 0 720 25.0 -16.7 -II's 9.'l _6.u.I.I*q.o.9.2+I3.a,IO.2*34,O*35.o 
3'O 720 -25 . 0 "10.3 9.S "0.1 -5.2 "0.4 5.Q *40.0*43.5 *47,6*38,0 •39.0 
9,0 720 25.0 I2.3 -9.2 -7.5 -14.7 fl. 9 *5,60II.5*Iq.l'I6.9*35.0 '36.0 
5 , 0 724 "20.1 "11.9 -8.9 75 .5.8 0.2*6.2*IZ.8*IS.14*I7.4*33.0*34.0 
6'O 720 30.0 I2.'1 IO.'l -8,3 .9.9 0.U*6.9*12.I*144.S*IR.2211.5*25.5 
7 . 0 720 -37.0 '.19,8 11.S "74.7 -5.0 *0.3 '?'3'I3I'ló.5 *19.2 *25.O'26.0 
0 . 0 720 2*.0 "45.7 12'S -9.2 -5.2 *0.5 *0.8 *19.7 '17.9 *20.5 *20.0 '29.0 
9.0 720 -23.0 -19.0 "12.4 "9.7 -5.2 '1.3 .10.0 *17.6 *19.0 *23.9 *34.5 '32.0 
0 . 0 720 "27 . 7 -17.3 -13.8 .10.5 -5.6 •2.3'I2.'4*I9.2*23.5*27,9 '33.0 '39.0 
11 . 0720-29 . 0 "20.1 -15.3 -42.2 _6•l*3.S*l3.9*25.7*25.?*2.6*35.5*36. 
I2'U 720 "20.0 "20.5 -45.9 -12.7 .6.0*4.5*15.4*23.0*27.I*29.9 ,38.0 *30.0 
13 . 0 720 -27 . 2 -19-2 -17.1 .43,0 -6. 1'14.Ô'I5.8*23.3'27.$*31.2075.0'9l,o 
11.0 7244 2.3.0 -49.9 -16.8 19.2 -7.2 *3.2 '14.2 *20.? '23,3 *25.7 *31.0 *32,0 
5.74 720 -20 • U '18.2 -15.0 '17.5 -7. 
I0'O 720 23'U I0'9 10'3 '11.1 -7.3 o.7	 - '5'2'IO'5I2.313.9'21.o°27.O 
I7'U 720 l*.J -15.7 I2.0 -40.8•, .7.'! "2. I'2.3'6.3 08.2'9.0*I3.50 11,0 
0.11 720 "20.0 15.J -12.9 -11.2 ._8.63.0.0.I*3.009,7'5.909,0*I5.0 
9.0 720 2(.0 10.9 -43.5 -12.9 I0'I -5.0 _I.900.I*I.4*2.6*5.6*6,Q 
20 . 0 020 22.0 1/.5 '15.6 1'.S II'7 -7,6 -3.0 .7.3 .5.3 '0.2 *2.6 3,0 
2	 'u 7222 .8 '10.7 -46.6 15.l ,2.1 '9.3 'h'S '3.'4 2.I '7,2 '0.7 *0.0 
22'O 770 24..d I''l .77.7 '16.1 438	 'ID.'! -?. -9.5 .3.3 2.'l -0. '3.0 
23.0 720 '23.41 I0.0 '18.7 '17.3 '19,8	 '11.0 -7.7 -5.5 .'4.3 '3.8 "0.2 '0.0 
29'O 720 71*.44 '21.5 I9'h 77.0 'p5,0	 'Il'? O,I '5 'I.22'3'D'S'I.0 
25 . 0 720 23.,i -21.9 21'I -19.8 -46.7	 -12.9 -0.5 -5.'49.23'0'4.0'2.5 
26'O 120 2'l'41 '23.5 '21.9 .20.6 l?'2	 -12.7 -8.1 '5.14 -3.9 '2,7 •S'O'I'O 
27 . 0 120 '2 9 .1 '27, 2'22 .0 '21,9 71	 -42.7 -7.8 -5.2 '3.? -2.0 *3'S *14.0 
26:6 10'. -24.7 ..2'.* .24.8 -20.4 -77.'	 ,j,,* '46,9 -4.! .2.fl 0,44 11.0 0.0 
29.0 107 -24.2 -24.0 -2'.' -21.3 17.0	 1?,3 .7.3 -3.' -0.8 -1.4 0.! 0,3 
38.0 1044 -25.9 23.0 ,21.8 -20.1 -76,0	 .57,0 -7,8 -3.1 -II., 0.0 7.0 2.0 
31.0 103 -2.9 -244.0 -53.9 -21.0 lf,.*	 -01.0 -77,1 -1.4 0.0 7,0 4.0 8,8 
32,0 100 '24.4 -21.fl -27.' -19.8 -10.7	 -70.' -5.6 -1.0 I.* 3.0 4,7 4,5 
33.0 1014 0 , .3 -On.. -1°.° -19,1 -046.7	 -10.0 -5.6 7,8 5.o 46.n s.c 6,5 
37.0 109 '24.5 -27. -19.0 14..!	 -jl•0 .0,9 3.5 f..* 9.0 8.8 0.9 
30.0 104 -28.8 246,0 ,37,S -20.0 -15,0 -49,0 '7,44 4,6 5,0 7,0 11.0 12.1 
35.8 1014 24.3 046.0 -21.3 -10.8 '146.4 .0,0 '7,5 3.46 40.0 446,0 7.0 7I•7 
37.0 107 -28.9 .25.0 -27.5 -19.9 16.' 9.7 .9,5 3.0 5_s 7.44 7.9 7,0 
38.0 104, -24 .6 -24.1* -23.5 -22.4 '546.' -49,7 1.'. 44.0 0,. 5.0 7.7 7.8 
39.0 1046 '25 .3 -2'.0 -22.0 -17.5	 -10,6 -9.9 1.0 c... 8.1* 8.7 9.7 
46.0 104, -27.0 -246.0 .35,4 -21.1 '18.0 -8,7 ,0 7.74 4.s 6,4, 7. 7,7 
41.0 100 '39,9 -30.8 -2g.' -27.0 -20.9 .0,17 '.0.4* 2.77 6.' 9,46 177.1 10.' 
47.2 400 .30,5 -31,0 -29,8 -25.0 -27.' -8,74 "7,! 0.7 0,. 44,0 9.4 9.7 
443.0 1077 -30,5 .140,0 -37.' -29.5 -24.! '.8.46 -0.1 3.0 5.' 7.0 10.7 10.7 
48.0 914 81 .1 -37.' -30.1 -10. .8,0 -0.7 3.44 5.41 6.0 5.0 7.1 
46.0 99 -30.0 -2P. -27.7 -17.0 -4,0 0,9 4,'! 0.0 10.1 11.3 11.4 
45.41 94 '31,6 '.25,0 -28.1 -If'.' -7,7 7,4 9.1 6.0 19.7 19.? 19.4 
47.0 444 '30,2 -27.' -24.5 .15.' 7.' I,'! 41.4* 13,0 14.0 15.0 15.74 
48.0 85 2 9 .7 .24.1 .27.7 -16,5 .5,0 0,0 7.74 12., 14.0 15.0 15.7 
49,0 74'! .24.8 -22.8 -16.0 -5.5 44.8 8.4 II., 15.4 19.5 15,6 
50.0 RI -24 .4 -20.' -20.7 -15.5 -0,7 .l 77.7 10.0 19.' 19.9 19.9 
51.11 74. -2 7 .5 -23.! -17.6 '.0,0 0,0 13.1 15.. 2..' 23.0 23.1 
52,0 68, 2.B -26.5 -24.7 j7,5 "0,5 7.5 72.1 I9.* 24.4 04.0 25.0 
53.0 67 -30,6 -25.' -23.4* -1f.. fl_I 8.0 15.0 17.0 23.0 01.5 23.5 
54.2 51 .20,1 -274.7 -21.! -74,' 0,0 11,0 79.! 19.8 28.5 09.0 29.1 
56.0 59 20.0 -11.6 8,0 10.4 75.9 53,7 33,4 34.0 34,3 
55.0 '44. -10.8 -jO,fl -17.7 -0.7 4,0 17.0 18,0 20., 21.5 01.41 21.9 
51.0 37 -1 5 .7 -14.! 'lfl.I 4, 18.5 23.! 23.46 23,44 06.0 24.0 
58.0 31 -14.2 -11.4 .7.0 1!.' 20.1 26.5 29.o 39,0 30.! 30.' 
59.0 20 9,9 "14,0 .6,0 147,! 20.9 23.9 29.8 29.7 23.9 29.5 
66.0 1 -10.2 -12.! 4.0 33,1 35.1 346., 35.7 34.0 36.5 
61.0 0 -1 7 .5 -13,7 5.4' 20,7 4't.l 45.0 '49.7 49.? 45,7 
60.0 6 -24.0 -15.0 45.7 '45.1, 45.9 '45.8 '43.9 95,9 
65.0 6 -24 .5 -20.0 59,17 63.7 53.0 . 51,0 611.0 54,0 
6 4 .0 7 -11,9 10,fl 1.4 1.4 7,1* 1.46 7.4, 1.4 
56.0 1 2'.3 22,3 
66.0 I 28.2 . 28.7 
67.0 I 13.0 11.0 
68.44 I 10.0 Posl1iv0 00 ,otnd from tOo toll	 (255') 10.0 
69.0 I 4,7 lfegotioe 0* WOOd from 04,0 hoOd (75'), '4.? 
78.0 I 7.5 1.5
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DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE	 DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPI..ETED 0 to 27 to, PATRICK	 AF8, 7 28' 14 N 80' 56 19 JAN. I, 956 to NOV. Il, 956 
RA19INSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 Sn, CAPE KENNEDY, 5 28' 29 N 80' 33' W NOV. 18. 1956 to DEC. 51, 1967 
RAWINSONDE FLORIDA 
ROCKETSON2E 28 tnt op CAPE KENNEDY, 5 28' 29' N 80' 33' 19 JAN. 1960 00 DEC. 31, 1967 
FLORIDA ________ _____________________________ __________________________________ _________ ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUU MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 889 SPEED	 (DEe)	 0.135	 1.000 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEGI 
SFC 740 -*4.0 -13.9	 '.9.5 -8.1 '6.9 -'4. I 'I.0'S.8'I.9°3.3°''I'6.9' 13.0 
I'S P49 18'U .	 -17.'	 19•5 . 43.3	 -Il. -7'' '.1.9 '3.1 '7.1 °I0.2 011.9 018.9 '20.0 
2 . 0 79'4 18.0 '.15.9	 13.6 -*4.0	 '.9.2 -5.3 0. I'S.8''.'°13.U°15.6'22.'I°23.0 
3'O 794 '. 18.0 1 4.9	 '. 12,2 -9.8	 6.7 .3.4 *4.2 *7.5 'I2.b'16.0 0*9,2 n25.9'27. 
'I'D 744 I5.l -i4.9	 -9.9 .7.5.5.2_2.0*2.809.2*I4,S'19.D*23.5*28,9*33,0 
5.0 744 17.0 .15.9	 8.3 .6.3	 4.S .I,504.S0II.6*I7.1021.S*26,7 *33.9 '36,0 
6.0 794 13.0 _II.98.3_6.6_4,l_0,506.20l3.620,6*24,0*20,2*38,90'I,0 
7 . 5 74* '. 11 . 0 _9.9.9.I.6.5.3.8_0.l'8.l*I6.902'46°290'32'9'49°6l0 
8 . 0 790 '. 42 . 0 '.11, 9_O.5_4.8_2.9*0.8*IS.I*20.0*20.7034.0036,60Si,9*65.0 
9. 0 7*4 12.0 .1 1.9_7.3_S.2_2. 9 *l 8 I2.l20 33.6'90.6''43.6'55,9'8I,0 
I5'O 70* .16.0 1 2,9 .9.6a.22 025'I9.8'216 °A7.9'q4.3°'.2'6S.9°7'.0 
11 . 0 I'll -18.0 .49.90.8'.6.0'.2.9 .3.Z'17.2'31.9'12.I''46.6'b0.6'70.9'75,0 
*2 . 0 744 16.0 -9.9	 7.8 -6.4 i.' .I.0'I8.6'39.4°*2.''47.0'l.5'68.9'16.l 
13 . 0 794 0.0 -8.9 7,'4 4,9	 -2.3 .3.9048.4 039.4 *44.O 096.0 *48.662.9 066.0 
1 ,1 . 0 799 '.O _8.9_6.3_5.l2,43.6*l7.l02990378*908*465*989 S0. 
15.0 744 -9.0 .8.5	 4.3 -3.8	 1.9 .3.0 *43.8 *23.8 *30.8 036.0 .38.7 'o9.V *54.3 
16.0 794 '.8.0 .5.9 9.1 '.2.2 '1.1 *9.3 010.0 *2'4.3'28.2 *32.6.39.9 *41,5 
*1.0 74*. '. 10.0 .8.9	 7. S,9	 '.3.4 .0.6'9.7'12.5'18.'l*23.2'27.l*70.7*33.0 
It'D 740 '.9.0 -8.9	 -7.4 -6.5	 -8.2 .2,5*0.9*6.7II.8I6.0d0.9*2S.9I0.0 
9.0 794 17.0 -Il.'	 9.i 8.I .6.9 .5.5 .0.8*3.2*7.60I1.0*13.2023.9*35.0 
20 . 0 79* 13.0 I1.0	 -*0.0 -4.0 8.l -6.4	 .2. I,I.l*S.l*7.6*l0.8*18.0*23.0 
21'O 744 1I'U '.13.9	 10'8 9.t8.8 .8.8 3.,*0.203,8*S.8*7.6IS.9* *7.0 
22'O 744 '. 4 4. 0 13.911.8I5'796 ..7.'43,5.5.2'2.0''I.8'7'I'0'''Il'O 
23'S 749 '. 1 7. 0 *'..'	 .43.4 -i2.o	 .iw.7 .7.9 4.0 '0.4 *2.l '5.0 '7.l '8,9 011.0 
Z'4'5 799 I5.0 '.13.2 .11.0 .I.8 -0.43.80.0'3.l)'6.6°.6'I0'''lZ'0 
25.0 74* '. 45.0 12.8 -42.2 I1.I .0, I4.S.0.5*4.S*6.88.80I0.t*l3.0 
26'Q 74* '. 16.0 19.6 '13'U -	 ii.9 .7.9 2.7 01.9 *5.0'8.6'10.8'12.9' '4.0 
27.0 741 '. 4 7. 0 .16.916.613,611.6 _7.4 2.2'3.6 .7.8'jO. 012.1 *j4.9. 46.5 
26.0 78 15.6 -18.' -11.1 -8.' -0.7 4,8 9.', 10.4 10.1 II.', 11.7 
29.0 87 144.2 -17.0 -11.4 -7.8 1.2 7.5 u.n 1'.' 13.' 88.4 14.0 
311.0 8*. -jl,7 .8.4	 .9.7 -5.0 1.9 9. 13.8 19.0 24.' 79.8 20.9 
31.0 85 -14.4 -13.' -12.7 -5." '.5 10.7 17.' 20.0 20.' 21.8 22.4 
32.0 90 14,5 -17.' 0.7 .4.' 4.0 12.0 20.3 27.n 25.0 25.0 26.0 
33.0 90 . 10.1 -9.	 -7.4 .2.8 6.7 1S. 20.5 26.n 37.0 3'.' 33.0 
34.0 90 .0.7 .5.7 .5•5 .7,6 .0.9 10.8 24.' 27.7* 29.' 28.0 20.0 
3,0 90 . 10,4 .7,5 .7,8 10.8 2'.' 24.' 34,n 37., 40,1 39.' 
36.0 90 -19.1 -7.' -4.', -3.' 114,3 2'.' 29.5 38.0 35.fl 35.5 35.6 
37.8 90 -10.9 • 15.0 -10.5 -3.7 0,0 25.5 3t.c 33.0 35.0 30.7* 39,4 
38.8 89 -17.7 -0,0 .7.5 .7,0 11.4 27.0 35.' 35.9' 40.0 47.5 40,5 
39.0 94 -11.6 .5.9 -7.8 .1.0 11.4 34.4 40.7 42.*, 414,' 44.6 44,4 
'8*1.0 95 .0.6 -7.9 -5.4 0,fl 16.0 35.5 84.3 45.4, '49.0 45.' 80.0 
41.0 9*. -10,2 -6.8 -8.7 1.6 17,5 35.0 47.7 40., 5'S.fl 51.4 54.7 
42,0 .97 '10,5 .0.5 -5.8 4.' 19.' 38,3 49.4, 55.4 59.0 59.0 59.' 
43.0 97 -11.5 '.14,0 -4.0 5.1 20.' 4fl.4, 54, 5#.n 60.0 50.5 60.7 
48.0 94 -11,3 .7,8 '.4,3 4.8 2.0 41.1 53.' 69.0 50.5 52.0 60.8 
40.0 92 -11.2 -5.' -4.8 5.9 26.0 45.' 55.o. 63.8 65.0 55.6 65.5 
46.0. 93 -18.9 7.' .0.8 9.0 20.4 44.7 57.7 58.0 67.0 57.4 61.5, 
47.0 91 -14.3 5.° -0.5 8•4 30.5 49.' 57.5 61.7* 69.' 50.7 69.5 
48.0 80 . -5.5 1.' 3.5 10.1 31.4 51.4 61.9 64.0 77.0 75,0 78.2 
49.0 Bc, _39 0.0 5.' 1O, 34,0 51.0 64.' 74., 65.0 54,4 04.5 
5*2.8 84 '.3 7,0 4, 15.7 35,7 55,7 70.9 77.,	 - 92.0 92.5 02.5 
51.0 79 0.7 7,0 4.5 140,5 37,1 54.6 74.' 81., 8.5.0 94.0 84.4 
52.0 7', 0.9 7.4 3.9 17.'° 39.2 50.1 74.0 84.0 95,0 95.5 95.4 
53.5 74 13 5.5 19.8 40,6 59.0 75.5 8.' 82,0 83.4 93.4 
58.0 64 9.8 S. 7.' 19. 43,6 61.0 73.4 79.8 70.0 79.4 79.6 
55.0 57 3.2 8.' 0.9 21.0 4'.3 60.0 75.' 80., 93.' 03.5 84.5 
56.0 44. 1.5 10.4 17.3 4.3 50.7 75.1 10.9 70,7 50.4 90.8 
51.0 40 4.6 7.0 14.4 49.0 60.1 75.5 56., 46.4 55.9 86.0 
58.0 3*. 4.6 10.0 40.0 60.5 78.7 73.0 72.9 78.2 74.9 
59.0 27 .8.5 , 6.4 13.' 41.5 6.7 70.7 77.o 79.0 79.4 79.5 
60.0 22 -4.6 1.8 43.6 44.0 65.6 59.0 82.7 84.1 58.8 05.4 
61.0 14 0.0 2.2 57.9 67.0 87.4 97.9 08.0 58.5 85.1 
62.0 4 2'.6 40.' 60.5 70.0	 . 71., 70. 70.3 70.2 
63.0 , 34.6 35,0 94.8 85.8 85.0 85.' 56.4 85.7 
64.0 1 34.9 35.9 
65.0 I 45.5 46.4 
66.0 I 20.2 29.7 
7.0 1 14.6 16,5 
68.0 1 5.0 rootti,, to wind fro, rho toil	 (255°) 5.0 
69.0 I .3 Nogotiow t, wind from 16, heod (75')
. 24.4 78.0 03.0 .
105
HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 8.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 01827km PATRICK	 AFB, 7 28' 4 N 80' 36' W JAN. I	 1956 18 NOV IT 956 RAW1NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED '0 to 27 k, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. IS, 1936 88 DEC. 3), 967 
RAWIIISONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29'N 80' 33' W JAN. 1960 Is DEC. DI	 960 
_____________ FLORIDA 
fREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANIC5 LABORATORY 
GEORG	 C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIS	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KM) 088 SPEED	 (DES) 0.135	 1.000 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 89.000 98.865
MAX	 DIR 
SPEED (DES) 
5FC 120 'v.0 '7.3 -6.2 '9.3 .2.9 0.6'I.2 *3.0 '3.8 *4.8 .9.0 *10.0 
.0. e20 -10.0 -13.7 -11.6 -9.0 _7.3 -I. '4 •5.';'iU.'I3.l *75.9 *77.Q '23.0 
7.0 720 '20.0 -11.0 -10.3 '8.0 -'4.6 *9.6 •8.187'4.65 7.0 *22.6 •z9.0 530.0 
3'O 720 -1 9. 0 'I 8.3 '1.9 '5.1 -2.2'2.6 .77.0 2• 521.4 *29.4.39.5 *35.0 
9 . 0 /20 '11 . 0 "7.3 .7.9 -4.7 .7. 74.7'I3.2'20.8'276.0'20.4*36.O'37.0 
5 . 0 72U '13 . 0 '6.6 -6.0 .3.7 -0.0'1.8 *76.5*29.5 '28.! '32.4 *47.0 "*2.0 
6.2 720 '12 . 0 85 '6.2 '3.2 .2.0	 '70.0 ,70'3 *28.4 32.q 537.8 *99.o 
7 . 0 120 '13.0 '7.5 5.2 2.0 *3.3	 ]3.5 *73.2 *33.0 36.8 840.7* *48.0 *'*9 
0.0 720 -1 9. 0 *4.4 -4.8 i.S *5.3*I6.7*26.7*31.7*9I.7'*7.9*56.u*57.0 
9.0 120 ]]7.'J 10. 2-3 . S'l.I . l . S'l 9 .2'3U.7vI.2''42.l*52.8*80.o 'Sl.Q 
I00 720 '10.7 !I.5 .5.3 'v.7 .8.9	 '22.3 *39.7 *49.0*],*.l*6!.8*92.0*93.0 
11 . 0 iOu '23.7 -9.7 
12 . 0 720 '76.0 '17.8 5. O ' 0 . 3'72 . 2 77.2'40.7 sSU.0 559.5,66.8 '96.0' 97, 
73 . 0 720 '78.0 '11.3 '2.8 '3.0'72.6 *27.5 *39.8 4'•U '55.5 *62.9 092.0 *93.0 
79 . 0 720 15.i! 1. 7Ø.9•.4.7*]7.0 2S.0'37.3'4'*.0 '49.2'61.9 12.0 *23. 
75 . 0 720 '10.0 '9.9 .1.5 *3.6 '11.3	 *22.2 *30.8 *37.7 *97.7 *94.8 .56.0 057.0 
76 . 0 720 '73.0 3. 7 '1.2 j.7 *8. 117.8'25.l*30.1'3*.6536.7*SI.0*52.Q 
1 . 0 720 '7.2 '9. 5'7.27.2*4.9 *72.5 079.5 *24.8 027.6 *30.'* '38.0 39.o 
18 . 0 720 '9. '6.9 '9.9 '7.9 *I.3*8.I'19.l*I8.8821.3 *24.2 '29.0 '30.0 
9.0 720 '77.0 '7.9 -5.4 3.3 .0.7 .4.6 .9.7 ]4.l .77.2 .20.8 .29.0 .30.Q 
20 . 0 720 9. '7.74 .6.7 ''4.5 -1.2 *7.5 *7.9 *72.6 075.7 .79.2 *29.5 *25.0 
27 . 0 720 '70.0 7.9 .8.9 '74.9 .2.O'I.8'6.8*jI.3 .*4_7 •79.4 '77.0 '28.0 
22 . 0 720 '13 . 0 '9.1 -1.2 74.9 -2.3'l.1*7.2*l!.7*l6.3*18.6*28.0*29.Q 
23 . 71 720 '15 . 0 9.7 '7.0 '6.2 2•0'2.6 *1.9 *3.3 °iO.7 *79.8 *78.0 '29.a 
2'4 . 0 120 21.0 -10.5 9.j'6.5 .7.6 ''4.7 *9.8 '4.S'il.l *78,9 *24.0 *29.0 
25 . 0 720 l*•0 '11.3 '0.5 '1.! -i.3'S.7 *12.1 '76.6 *j9.3 *27.8 '32.0 '33.0 
20 . 0 120 '1 9 -U '11.8 -70.2 '0.5 0.8*7.3*14.I*I8.9*2!.0*23.4*31.D*37.0 
27'U 720 '23 . 0 '13.7 I0'9 '6.3 •0	 0' . 3'I 6.7 p0.'22.524.9'37.l'33. 0 
28.0 89 '81.0 -71.5 '2.5 9.0 18.0 29.4 28.9 37.0 29.9 25.70 29.6 
29.0 99 -01.5 9.fl '.8.5 6.5 15.5 2]*.' 20.9 31., 33.1 18.9 376.74 
30.71 99 -10.2 -0,9 .74,5 5.1 )7.8 26.7 39.9 35.fl 35.? 05.5 36.3 
31.0 9, -iS.9 -71.9 -0.7 7.9 10.5 29.0 35.9 34.0 38.? 39.5 39.9 
320 91 9_9 (1.1 1.5 )9,5 23.]' 3.9 37.6 49.. 41.? 62.9 62.1 
33.0 92 -14.4 0•0 J.9 j]4,5 25.0 34.8 82.? '49., 64.1 '44.3 976.5 
36.0 92 21.0 1.1 2.9 17.8 27.7 39.9 4.9 49.0 49.1 49.9 69.0 
35.0 92 -st .4 3.8 6.5 15.0 30.9 90.' 49.9 59.0 51.4 5.l 59,8 
36.0 90 -21.5 71.9 19.' 59,6 30.9 81.0 50.6 5]4.n 58.9 55.3 55•4 
31.0 96 25.3 9.0 9.5 18.7 31.0 45.4 52.5 571.1 69.9 60.9 
38.0 9', '.24.8 5.0 11.9 211.8 35.0 49.4 54.8 57.. 65.8 55.9 65.1 
359.0 95 4.5 71.1 15.76 20. 35.9 51.9 55.1 50.o 57.t 59.8 59.1 
40.0 91 -9.6 13.8 16.7 25.' 61.4 53_0 59.7 st.o 50.1 79.1 70.]; 
'41.0 94 9.8 1'4.' 16.9 35.8 41.4 54.1 59.? 61.5 79.1 78.0 71.2 
'62.0 93 9.5 15.1 j447 38.8 44.0 59.4 . 53.' 57., 71.1 75.0 72.0 
'63.0 92 8.4 14.' 10.4 31.' 40.9 50.' 70.' 72.. 70.9 71.74 73.74 
'44.0 84 1,.7 18.5 22.6 35,fl 53.7 50.9 73.4 92.. 83.4 53.7 8.9.9 
45.0 81 1.2 15.5 29.5 30,9 57.8 73_S 80.' 91.9 92.0 93.3 93.9 
45.0 Os 7.1 19.0 29.1 42.2 50.2 79.8 99.7 97., 99.0 '09.9 109.1 
'41.0 83 '4.2 22.0 30.' 45.' 54. 88.' 92.9 100., tO'.' 802.0 103.0 
48.0 87 5.9 21.0 34.8 45.9 78.9 87.7 95.0 102., tOO.? 802.4 182.5 
'49.0 85 9.3 .	 22. 37.4 65.0 70.6 90.0 97.8 103.1 ¶04.1 1074.7 104.9 
512.9 95 9.8 271.9 33,2 58.' 770.0 92.7 99.0 005.. 117.1 107.70 117.5 
51.0 77 10.3 23.8 30,0 50.1 74,9 91,0 ¶09.7 105. 109.9 110.9 110.6 
52.0 75 9.1 23.' 20.7 58.7 70.0 91.8 102.0 506.0 109.8 810.3 110.70 
53.0 70 5.9 23.4 31.0 55.1 75.2 9,0 104.5 109., 813.5 1176.0 1174.9 
54.0 51 1.3 29.'4 33.8 55.7 77.6 97.9 199.fl 119.* ¶17.' 117.5 ¶17.9 
55.0 52 3,0 29.' 33,3 56.6 77.0 95.7 lOS.? 105.0 ¶1'.' 113.4 113.5 
56.0 47 4.5 27.8 30.' 56.5 74,5 99.5 184.0 107.0 810.' 110.9 810.5 
51.0 '65 9.5 23.9 29.1 57.1 77,8 995 107.74 109., 816.7 1171.9 115.3 
58.0 39 25.1 26.9 59,0 74.9 04.7 109.1 Ill., ¶20.9 122.70 822.9 
51.0 29 26.0 39,6 52.5 90.6 974.78 1071.4 107., ¶07.76 897.5 801.5 
52.0 21 30.0 60.1 59.4 79,8 90.7 809.0 819,., 811.0 813.5 113.5 
61.0 14 39.3 54•9 76.7 98.6 119.' 118.9 t1 0 .4 119.7 819.9 
62.0 Is 30.7 . 61.0 77.9 84.4 025.' 128., 124.0 125.0 129.2 
63.0 11 33.76 56.7 78.9 92.9 971.0 94., 95.'? 94.9 95.9 
64.0 7 51.2 55,1 59.6 89.0 1)5.7 119.0 ¶15.0 119.0 114.0 
65.0 71 69.1 5.0 81.1 92.0 8'., 8.9 R.]4 82.4 
514.0 5 30.9 53.0 78.9 7?.', 7!., 70.7 71.7 78.7 
61.0 72.9 38.0 52.3 57.'? 6'.* 62.0 59•0 52.9 
580 6 11.9 Positive loted fro, the toil	 (25b') 39_fl 92.9 92.'? 92.0 93.0 92.8 99.9 69.0 3 '. 19.6 Segotive is wind iron thu head	 (75)	 ' 31,9 50,6 69.7 9,0.0 59.0 68.0 58.9 78.0 2 '32.1 ' -37.0 90.4 90.7 90.0 99.8 99,9 90.9
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HEAD AND TAIL WEND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 812 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 01627 k,u PATRIC K	 AF6, 7 28' 14 N 60 56W JAN. I, 956 to NOV. IT, 1956 CAPE KENNEDY, FL	 ID RAWINSONDE FLORIDA 
SERIAl. COMPLETED 0 to 27 In, CAPE KENNEDY, 5 2629' N 80 33 W NOV. IS,	 956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 26 Ion op CAPE KENNEDY, 5 2629'N 6033' W JAN.	 I,	 960 Ia DEC. 31,1967 
FLORIDA_________ _____________________________ __________________________________ _________ ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN DUN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 099 SPEED	 (DEe)	 0.136	 1.000 2.260	 5.000 15.900 50.000 84.100 95.000 97.720 99.000 99.866 SPEED (OEO) 
SFC 744 -9.0 -8.9	 -6.9 -0.9	 3.8 -2.4 0.3 *4.5 *3.3 •9.2'6.6 *9.9 040.0 
'O 7'l' -.9.0 15.9	 1I.9 -10.9	 '9.2 -5.8 0.0 06.9 *jl.9 *44.0 *16.1 *17.9 * 19.0 
2 . 0 744 15.0 I3.99.70.06, I .2.4 '3.0 040.4 *46.7 '46.9 '22,7 '29.9 '35.0 
3.0 744 -12.0 -9.9	 -5.9 -4.6	 3.3 .5.5 *6.4 013.9 070.7 '73.0 *26.2034.9 '36,5 
'4 • 0 744 0.0 _7.9	 9.6 -3.2	 -1.1 *1.4 *9,4 *46.0 *26.5 '20.2'3*4.3 *35.9 '41.0 
5 . 0 744 14.0 8. 9_3.6.2 .3_0 . 5 , 3 . 3*12 . 3 * 21 .9 *2 9. 5 * 33 . S *37,S * .45 .9 * S l . 0 
6 • 5 744 14.0 6.93.SI.5'0.7 00.5 046.9 025.7 *32.0 '30.6 *42.5 *49.9 '09.0 
7'O 744 'I 'l'U -11.9	 3. 0 _O.7	 02.4 .7.5 *40•0 *29.6 030.5 *413.0 056.5 *544.9 67'O 
0 . 0 744 -45 . 0 _lO.9	 3.7 06	 2'6 .6.9 '21.6 '36.3 0.43,7 *50.0 *06*2 *60.9 *88.5 
9. 0 7'44 2'l.O .t.9	 .3.5 O.9	 02.6 *45.2 '25.9 0'45.j 0449.6 '50.0 *60.0 *89.9 '74.5 
0 . 8 7.44 '20.0 .tt.93.2_5.3*9.0*II.0*29.0*944.0*65.9*63.2*66.5*75.900I.0 
42 144 -16 . 0 I4.9	 3.5 •0.6	 '9.6 '43''4 *31.4 047.7 *47.7 '64.0 *70.5 004.9 *69. 
12 . 0 144 'Il . 0 -6.9	 -1 • 702.7*7,2*I6.5*34,0 055,1065.9*68,6*73.6090,9 400.0 
3.0 144 -2.0 *5..4 .6.7	 *9,7 *46.2 0344.3 049.0 *60.2 *65.0 *72.5 *70.9 *95.5 
44.0 24.4 *0.0 *0.0	 04_7 *7.3	 *11*0 *7.9 '32.1 *46.8 '56.9 '62.5 *72.5 *79.9 *03.5 
5.0 7'44 6.0 I''	 '2.4 *6.9	 *40.5 *16.9 029.0 *444.4 *49.2 '56.7 *63.5 '7i' *75.5 
46 . 0 744 2.0 *2.2 '5.6	 •0.4 •4o4 '24.9 '39.4 '45.7 0.46.7 057.2 '64.0 06.4.5 
47.9 7444 -1.0 .3, 9	 '0.2 04.0	 *6.6 *10,0 *20.4 *21.9 *39.0 *39.6 *46.2 *69.9 *67.0 
10 . 0 7444 0*LJ .4,9_2.2_0,Z*2.6*7.q*l'4.3*22.7*26.I*3l.703•l.5*90.6*4l.0 
49 . 0 149 -7.0 -6.9	 3.0l.0'5.0*3'l'0.7*l7.'I'23'8'26.6'3I.0*3'4.937.5 
20.0 749 5.0 '3.9 2.7	 '1.1 *5.905.9 *13.4'20.6'29.2 029.7*39.9 037.0 
24 . 14 144 6.0 -7.9'6.65.32. 7 .0.2*S.3*12.3*17.6*21.5*29.2*33.t*35.0 
22'S 744 10'U _9.9_0.3_S.9_3.5_0.2*S.9*lI.0*17,2*2I.l*23.l*20.9*3I.0 
23.0 744 14.0 .5.7 _7.0.l.300.0*6.6*13.0*l0,6*21.0*27.I*29.9*33.0 
24.0 749 47•Ø .7.3	 9,7 *4.0 *0.4 *5.9 '24.9 '25.9 029.2 '3'4.6 035.0 
26 . 0 7944 '28.2 I6.9l0.37.15.3*2'S'l0.9'lO.7'ZS'3'2O.0'3I.7'37'904I.0 
26 . 0 744 -.8.0 16.9_II.9_9.0_5.6*3.2*12.l*20.4*27,6*31.0035.l*37.9*90.0 
27 . 0 744 '24.0 19.8 -12.1 '4.9 .3.5*l3,7*22.5*27.9*33.0*35.6*37,993.5 
23.0 177 -28.9 -15.7 -15.9	 -11.5 .44.7 14.5 25.7 30.1 31.9 3.' 35.5 36,7 
29.0 13.. -2 7 .6 -17,7 -15.9	 .51.6 .9.0 19.7 26.5 31.? 34.0 471.7 46.5 46.7 
38.0 134 '2 7 .4 -17,4 .59.9	 -12.5 -3.fl 21.' 29.6 35.9 39.l 4?.,'. 48.9 49.0 
35,0 542
-27 ,9 -174 -15,'.	 -18.4 -1.7 24.7 31 39.0 61,0 49.4 49,7 44.4 
32.0 141 -05.8 -17.0 -16.9	 -15.9 -1.5 26.5 36.5 49.' 43,0 55.4 52.4 52.9 
33.14 047 '37.0 -19.4 -16.'	 -15.7 -1.' 27.0 35.5 52.7 53.0 55.6 55.7 55.9 
34.0 14, '38.4 -24.4 j9,9	 -15.9 -0.6 27.7 43.1 55.0 57.0 62.9 61.7 57.8 
35.0 144 -37.2 -27,6 .j9,0	 -15.5 5•0 2*4.9 47. 60.9 52.0 54.0 59,44 54.5 
35,0 14, -39.9 -25.6 .19.0	 -17.9 _5,0 24.9 49.' 61.9 65.. 67.6 74.0 74.7 
31.0 141 '41.5 .346 -21.9	 -19.4 .6.6 79.6 50.' 64.0 67., 58.9 71.5 71.', 
33.0 147 -49,4 -34,4 -24.	 -17.9 -9.2 29.5 54.4 65.1 71.0 73,0 75.5 75,5 
39.0 142 '41,5 -38.6 -26.	 -20.0 -8.5 33.0 55.5 58.2 72.0 73.9 74.7 74.8 
42.0 14? 147.0 -39.4 -26.9	 .23.' -9.? 37. 560 60.0 72., 73,7 76.7 79,1 
41.0 142
-5.8 -41.4 -25.'.	 -20.9 .,9 39,9 50.7 54.5 744.0 75.0 74.7 76.9 
42.0 140 -50.7 -65.6 -26.'	 -23.9 _6.0 37,5 59.9 57.5 744.0 70.6 03.0 89,2 
'43.0 1344 '55.5 -41.6 3fl•9	 -23.9 .7.0 35.6 50.0 67.1 74.0 79.4 82.7 42.0 
44.0 140 -64.0 -44,6 -32.'	 -21.9 6.0 31.0 69.'. 71.0 75.0 77.9 94.9 914,3 
40.0 134 '69,9 .35,0 .30.'	 -19,7 -5.6 30fl 65.7 74.7 77.0 90.4 42.' 07.5 
45.0 137 -84.0 -34,4 -25.'	 .17.7 .4.9 29, 69.6 77.' 91.4 87.9 0.4 02.5 
47.2 134 4'.S -40,6 -29.9	 -15.9 -3,1 29.0 71.6 90.7 03.0 97,.', 95.9 04.0 
43.0 134. -41.6 -34.6 -20.'	 -12.7 -0.7 29.0 79.7 94.' 07.0 91.4 90.9 92,9 
49.0 130 '34.9 -34,7 .55_fl	 -17.8 -0.9 29.7 74.' 95.9 09.n 92.7 044.7 04.8 
58.5 127 -39.9 -20.7 -21.1	 -12.9 .0.0 25.1 74,6 97.9 00.s 92.4 00.4 92,9 
51.0 102
-29.0 -27.0 -52.'	 -17.9 -1.6 27.0 76.44 99.0 91.0 92.0 95,' 95,5 
52.0 11'. -39.4 -25.6 -24.'.	 .10,3 -1.44 2'.' 74,0 90.6 98.., 96.0 107.7 107.9 
53.0 1141 '.49,5 .147,9 -26.7	 .17,1 -0.9 31,0 74,5 0*1.9 99., 109.0 122.9 722.9 
5 46.0 10 -34.1 -33.0 -26.'	 -19.9 0.9 21.6 74.'. 99.8 109. 705.0 732.1 732.3 
5.0 92 -35.7 -27.'	 -21.4 .0.6 29.0 78.7 94.5 500,9 jj9,7 120.1 722,2 
55.0 9,
-2 7 .9 -07.7	 -17.0 0,0 30,5 79.1 190.0 118., 939,1 737.3 737.4 
51.0 67 '35.4 .29.8	 -20.5 .2.0 29.6 99.8 995.? 105., 115.8 110.1 914.2 
58.0 5% 34.9 -22.' -20.4 0.8 22.0 55,0 94.5 109.0 110,4 719.2 911.3 
59.0 3o '39.1 -24.9 -3.' 27.0 59,9 09.7 139.9 730.7 731.1 435.7 
60.0 22
-29 ,9 -29,0 5.5 39.8 50.9 tOt.' 149.. 749.0 749.0 ¶49.9 
61.0 16 2'.4 7.44 39.8 9'.'. '19.7 119,,, 118.4 119.4 119.6 
52.0 9 4.7 29.3 44.0 69.? 131.1 131.4 731.5 939.5 731.9 
53.0 7 59.2 68.0 744.5 74,0. 76.* 79.6 744.6 74.4 
64.0 I 79.7 78.7 
7001tivo i* *0,,d fro, 41,0 tMl (250') 
lIOg*tj,7 5* 880d from ISo 50,2 (70')
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HEAD AND TAIL WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 8.13
DATA SOURCE /	 ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (maters)
EASTERN TEST RANGE 
SERIAl. COMPLETED 01027 km PATRIC K	 AFB, 7 28' 14' N 80' 36' W JAN. 1,1956 to NOV.17, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 Sn, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 18, 1936 to DEC. 31, 1967 
RAWINSONSE FLORIDA 
ROCKE1SONSE 08	
..p CAPE KENNEDY, 5 2829' N 80' 33' W JAN. 1960 to DEC. 51,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER , HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 095 SPEED	 (DES) 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.750 99.000 98.865 SPEED (DES) 
5FC 8749 II'O l0'3 '76	 '6,3 -4.9 '3'05.7'I.z*3.2O'4. 6.009.3•l3.o 
1.0 87* * 23.0 -111.2 -12.2	 .10." '8.7 ,2 -0.2 .5. *11,0 '15.5 .17,1 *22.1 •2,g 
2'3 75o 25.0 -17.0 12,9	 -9.1 -6.9 .3.3 8).6 *8.6 '15.2 018.7 '22.2 *28.2 '35.0 
O'l) 1*7 24U 'I ............S'S -2'Z'2.6'II.6'09.023.I'26.6034.8*4,.0 
9.3 8746 '25.0 I4.28.9.2.94.9_IS*9.I*I9.7023.2027.I*3l.7*90.3*5S.O 
5 . 0 8664 Z6.0 Iq.9'8.q'6.7q.8.I.2*S.5*I8.qo27.4*32.2.36.7 *96.6 '63.Q 
8768 30.O I5.89.37.I4.9-I.0*7.0*22.2*3I.9*3?.2'II.9
'So's '67.0 7 . 0 6/66 30.0 15'S 9.9 7. 75.4.0.9'8.6*25.8*36.8+92.7*'i8.3*eQ.5+79,0 
8.3 8796 26.7 19.3 -10.9	 -8.5 6.0 .1.0	 '10.5 '29.6 *41.6 *97.8 '55,0 '67.0 '59.0 9 'O 879 24.3 l9.7I/.79.86.O -1.1 '12.6 *33.8 *46.'I'5'4,O 061.1 *79.1 '96.o 10 . 0 87*6 . 20,0 '72.5 I'4.7 II. 4l*l.I•I*I4.2'3t.I*9I.9'6D.I*67.4o79.q*96.o 
II'U 8166 32'II /S.6 I6.9 '1 3 'Z -9.2 I'J'I6.6 '5l.S'96.2'63.9 '72.0 037.1 097, 
I2' 1766 '.15.3 27'O -19.2 -19.8 -10.3 .I2	 0.8.8 094,1 *93.3 '69.8 *73,9 92'0 '704'S I3' 6766 35.Q 79,1j '20.3 .19.8 '11.3 .1*2	 '110.0 '44'u '57.3 063.9 '71.9 '05.2 '90. 
I4'/ 876 * 3.8.0 ?7. 0I 9.0I5 . 1I0. 8 -2. I	 '19.3 *50.6 '53.o'59.9 .25.5071.5* 
IS':) 8749 _39 , U '73.2 15.9 -I 3 . 0 9.8 .2•0	 0)6.6 '35.6 '44.6 '62.2 '67,5 '69.7 079.5 
16 . :) 8166 23'U l''S I3.0 -11.6 9.D '3'6	 •I2*3 '30'U '38.9'4$.2 *48.8 060.6 '68.0 
170 4764 '2)')) I 6 . 3-12,7-11.1-9.3 '5' '8.0 *24'0'32'2 '37.0 °II.5 'Sa'S '62.5 18.0 0764 21.0 '16.3 13.3	 -11.9 -l().4 .6.9 *3.8 .j7.S .25.0 .79.7 ,33.7 .12.0 'So'o 19'u 8766 9.3 7. 7-111.2-13.6-12.3 -9.0 '0', II'3')8'S'23.3 '/7.8 *35.7 '0'o 20 . 0 0766 3I.0 21.5 I8.6	 .16.8 -19.8 'i0' .1.3 '7.2 *13*7 *10.9 *22.9 *30.6 *91.0 
21 . 3 8769 -37.0 '23. 7 20'1I 8. 216 .9 12.3 -2.9 *5	 2 *11.1 *14.7 *10,9 *27.9 *36,0 
22')) 876* 38.0 7S' I 2I.0 19.6'!?.? 'i3' '3.8 *4,3 610.1 *13.8 617.8 *20.3 *96,0 
23':) 8768 36,U '/S.S'22'I.20.7'19.l)'I'4'7 "4.6 '4.2 'lU'S 804,2 *18.4 828,0 '34. 
29'3 8766 30. -27.2-23.6-21'' '20U 15'6'4,8 *5.3 *11,6 009.9 *19.7 '2 9 '3 091.0 
25 , 0 876, 3I'U '29.6 -29.9 '23.1 2I'U -16.5 '4. 8 *6,7819,0615,8622,9 '32.0 '4I'0 
26.9 0/95 35.3 30•6'16.I29'0'2I•9 ..' I_4.S*8.0*I6•7*21.I*26.I035.3*S5,0 
27' 784 4*,4I 32•9 '27.7 -25.3 -22,6 I' 4.2 09.5 018,9 * 23 . 2 '27,6 '37.5 'z'0 29.14 710.1 '37.4 .30.' -27.0
-25.' '29,6 .10,, '3,7 19,9 27.' 25,. 29.. 35,4 36.4 
29.0 11126 '20.3 -30,9 '20,7 '26." .24,5 .10.0 '43 15,8 05.fl 20,6 30.8 80.3 46,7 30.0 lOSS -39.0 .33.7 .29,0 .27,fl .24.2 '20.6 ".9 19,0 29.8 32., 35.8 8.3 '89,0 30,0 1262 "61.7 .36,9 -30.0 .27,0 .26.0 -jO,0 '1.9 27,7 39,3 35.9 3/3.0 46.9 46.6 30.0 127o -4 9 .0 .35,3 .30,8 -26.5 .25,9 .10,1 .0,7 26.3 33.7 36,, 80,4 51.3 52.9 33.0 11194. "87.5 -43,2 -31.' .20,0 -26,3 -10,5 0,7 29,* 35.7 47., 44.0 55,2 65,0 34.5 1315 -57.1 -50.7 -33.' .37,7 -27.0 '20.7 fl,3 27,5 39.fl 43.' 49.0 67.6 67.4 3,.0 1330 "6 3 .7 -55.7 -37,9 -37,0 '20,1 -21.6 fl,8 27.' 80.0 47.* 52.0 618.6 69,5 38.0 1335 .24 ,8 -37,8 -32,' '20,9 '2?.' 81.7 27.5 42,5 40,0 518.0 61.0 74.2 31.0 133; . 75,13 _58,8 .37,7 .34,0 .37,3 '24.2 81,6 20,2 44.1 50.m 50.4 69.3, 71,5 38.0 734, -79.3 .54,' .47,3 .31,0 '33,1 _24.8 0,5 37,7 49.7 55, 53,4 73,0, 15,5 39.0 735'. .27 .8 -67.0 41,0 .37,0 .38,7
-26,6 0.1 37,6 87.5 59,8 63.1 13,6 74.9 80.0 7351 -77.0 -65.0 '49.5 .30,1 -39.0 27.' .2,0 39.0 49,0 57.' 64.' 13.5 70.3 40.0 1357 79.1 -84.7 -96,1 .41,0 -37,5 '2,,l -0,7 37,fl 52,7 60., 65.7 75.4 16.9 40.2 7349 '29,6 .53,7 .45, .43,7 .30,5 .37,0 .0,0 34,5 55,2 62,, 66,0 79.7 80.2 83.5 1339 '26.1 -b2,7 '29.4 _45•9 '47,0 -33,8 0.0 37,6 58.2 63.9 69,9 79.7 82.9 44.0 1322 '2 7 .2 .681,' -50,6 .40, -49.6 -34,7 '.7 39,1 60.4 69,, 72,', 84.5 56.9 40,0 7305 '85 .7 -60.2 -59.9 -481.9 '45,7 '34.' 0,8 41.0 63,0 70,. 75,7 91,7 93,4 46,0 7297 -85.0 -60.3 -55.3 .57,4 .45,0 '35,9 7.9 49,0 66.9 75., 80.0 97.3 100.1 47,0 1261 '83 .4 .65,0 -56.5 .57,4 '40,0 '36,4 7,6 84.6 59.9 79., 55.3 '00.3 153,0 49.0 7234 '29.0 .57,1 .59,0 .53,0 -49.8 '26,7 4.7 65.3 30.1 84. 09.6 709.0 302.6 
'89.0 1814 '25,2 .67,4 -57.1 '55.3 .40 ..... '26.3	 . 5.4.. 41.9 74.5 06., 92.9 703,4 104.9 50.0 Ills
-6 , .0 '27,0 .59,6 '54,' .40,0 .35,4 6,0 40,5 76.' 89., 9'8,l 124,7 111,5 511.0 1131 '74,5 .75,5 '50.4 -55.' .50,9 35,0 5.9 60.1 76.4 89.t 96.9 706.5 tlO.4 50,0 7071 '85.6 .69.8 '20,4 '59,5 .50.0 -35,0 5.9 53.3 76.0 90,, 98.7 301.6 710.4 53.0 1011 '79 .1 -60.6 .67,6 .59,fl '22,1 -379 5.6 57,9 79,7 89., 09,7 113,6 722.5 54.0 4214
-6 9 .4 '2l,fl -56.' '57.0 .37,0 6.9 53.0 70.6 87.0 701.7 117.1 732.3 50.0 840 '50.7
-66.' -50.4 .55,0 .57,4 '29,0 7,8 54,5 881.0 80.7 90,5 '12.0 120.5 56,0 743 . 71,4 .59,0 -59.7 -51,5 -53.5 '2'.9 7.9 59.', 80.0 9'., 703.6 110.0 737,4 57.0 640
-67.8 -57.6 57.0 '53.0 .30.1 7.2 59,4 8.6 99.6 106.6 '25.1 120.5 58.0 516 -77.6 -67,4 -60.' -55.7 '39,5 9.3 56.1 79.4 94.9 105.6 730.4 190.3 59.0 303 -5 9 .1 -55,fl .57,4 -55,7 -30,7 10.1 50,7 84.5 94., 106.3 130.6 131,2 60.0 273 '2',5 -66.9 '65.° .55,3 -42.' 111.3 57,8 87.8 90.0 708.0 349.7 149.1 66.0 1814 -87.5 '80,7 -77,7 -68,4 '27,0.......4 67.2 87.6 99., 318.1 110,6 119.0 62.0 024 '89 .9 .70,0 .70,4 -60,4 '50,7 -5.0 50,9 92.4 96., 724,0 137.4 731.5 63.0 is 'o'.o -80.3 .86,7 .45,0 0,0 73.5 9%.' 96.. 711.4 151.0 112.0 6'4.0 4; -90,j 89,0
-77.6 '36.? 7.5 60.0 89.6 97., 115.5 116.81 116.0 65.0 36 '77.5
-71.1 '49,5	
-15.0 50.fl 79.1 87.0 81.9 07.3 82.8 6.0 2; -77,9
-60.5 45. .0.5 56.4 67.5 71., 71.6 71.7 77,7 62.0 29 . 70 9 ,5 .61,7 *40,5 '4,5 67.0 62.9 116.. 316.5 716.7 716.7 68.0 2; '24 .9 -67,5 '27.4 '1,5 94.4 '29.5 127,. 727.7 720.0 129.8 69.0 24 _ 41,1 Pe00t1vew0,d from the 5*11	 (255') .39,7 .20.0 '2,7 55,0 '73.' 120.. 120.4 100.6	 - 120.0 70.0 25 -50.7 Negetive to wind from the heed (73'),
_357 .9,5 55,fl 113,0 125.1 125.9 125.7 725.7
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 9.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERiAL COMPlETED 0 to 2? Sm PATRICK	 APR, 7 28' 14 N 80' 36W JAN. 1,1956 to NOV. IT, 1956 (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 2829' N 80' 33 W NOV. 18, 4956 to DEC. 31, 1967 
ROCKETSONOC 28 So op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. 4, 4960 to DEC. SI, 1967 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EN) BBS SPEED	 (DEG)	 0.135	 1.000 2.280	 5.000 2.900 50.000 84.400 95.000 97.720 99.000 99.865 SPEED (DEe) 
5FC 7'4 1I'O -lfl.99.I-7.66.6 -4.3 -I.2ol.5'3.6'9.7'.6'7.9".o 
4'0 799 14.0 19.7 -12.6	 11.l .6.4 Q.9 05.2 09.6 '42.0 *44.0 019,9'22.0 
2 , 0 794 30.0 27,9	 I7.6 1'1.S	 '11.2 .7. I 0.7 *8.3 *8.4'I0.2'13.I'I6.6' 17'o 
3'O 7'*9 36.O 32.9	 2Q.S -47.5	 12.9 -0, I1.*'9.S'0'7'II.6°I4'5'21'9'27'O 
'4 . 0 749 35.0 23.7 -49.6	 -43.0 -0.0 -1.0 03.0 ot.201I.6'I5.6023.9'33.O 
5 . 2 7'44 30.0 -36.9-29.2-22.3-15.7 -9.6 '2.3 03.0 '9.2 '49.0 047.0 '29'' 032.0 
6.0 799 '4'*.O 39.9	 30.7 -23.5	 -10.1 -10.7 .2.6.3.tOIO.7'I'4.7°IV.203I.9'36.O 
7*0 749 '*3.0 '42.9	 -31.7 2'I.621.2II'S 3.0 "4.2 'II'S '47.0 020.2 079.9 '90.0 
0 . 0 70* '06.0 45,9	 -35.5 -29' 022.9'13.I3.50'*.I'I3.9'I9.5*24.7*33.9'37.O 
9.0 788 '53.0 9'I.S	 -35.9 -34.5	 .24.4 19,, '4.'4 .4.0 .19.7 .21.0 .25.7 .37.9 .90.0 
I0'O 749 ''*4.0 43.9	 -37.0 -31.7 -29.9 -45.9 -5.0 .5.0 013.6 *20.3 020.6 *35.9 094.0 
11.0 7*0 60.0 '45.0	 '*I.I -39.9	 -20.1 '478 .5.9 04.9 016,1 '22.2 025,7 *37,9 *30.0 
42 . 0 789 51.0 ''41.5 .3'*.7	 -28.9 10'2 5.O0'4.6'13.9'20.0'27.5'37.9°91.0 
13 • o 794 40.0 -'*9.9	 36.S 30.5	 -25.9 'p6.8 '6. 6'3.3'II'9 016.60211.1 '31's' 30.0 
45*0 799 80.0 -33.9-31.1.20.0-22.2-6.3 7.0 02.2 08.7 049,0 .17.2 020,9039,0 
45 . 0 749 35'II -39.9	 -20.0 -25.1 -20.7 -49.6 -5. 3*2.1 0 7.6°l0.0*1 7 .2*29. 9 '26.0 
(6'O 799 32'O 20.929,5'20,710,011'8 _9,5 02.0 06.2 *9,6012.5 '21.8'22.0 
17'O 794 27.0 25'9	 2I.I -10.2	 -iS.* -40.7 -9.0 01.9 05.9*7.0 010.2 019,4 '20.0 
40 . 0 749 '21 . 0 16.5 1'4.0	 -12.1 .0.5 -2.0 01.5 .9.6 06.6 00.6 '40.9 *12.0 
49.0 799 21.0 I0.9	 -12.0 -11.7	 '9.9 -6.3 -1.9 04.0 *3.8 05.9 07.0 *9.4'Il.O 
20 . 0 7*9 '16.0 '15.9	 II.9 '9.7	 7.2 .9.9 1.5'O.V .3.2'9.5'5.7 09.90 12.0 
21.0 794 20.0 '48.9	 II.2 8.8'7.I -9.5 I.000.8'2.7°9.2'.7'II.''l9.0 
22.0 794 17.0 -19.9	 "4.5 -0.2 -6.7 -4'00.9*l.6'4''4'5.6''7'II.9'I9'O 
23.0 799 I3.O .9.1 .7.0	 -6.8 -3,0 0.6 2.2 05.1 *6.3 00.7 I''t '27.0 
29 . 0 799 11.0 .t'8.77.76.5 -9.0 -0.6 *2.7 *5.6 06.9 08,5 043.9 'IO.O 
25.0 748 1I.0 9.9 -8.3	 7.2 -4.9 0. 7 02,9 06.0 *7.6 010.1 I5'9 '20.0 
26 . 0 799 15.0 12.9	 '40.6 9.3 1.9 -'4.7 I.0 03,3 07,4 09,5 011,0 •0.9 020.0 
27 . 0 799 I9.0 Il.I -9.0 0.Z .4.9 'p.7 04.8 '9.4	 - 19.I •I'4S '26.9 '27.9 
186 '10.1 .11,8 -1O.°	 0,,9 .4,5 0.4 7,0, 1.' 16. 19.0 19.7 10.4 
29,0 107 '26.5 -14.9 .10.4	 -13.4 .3,0 0.9 9.0 14.' 17.9 19.0 244,8 21.9 
38.0 1044 -2 3 .2 -14,8 -11.9	 -9.6 -5,7 '47.1 144.' 09.4 19.0 21.9 20.0 23.9 
31.0 108 -14.0 -13.0 -13,'	 -10.6 .3,fl 0.9 10.5 19.' 20.6 20.0 27.6 27.4 
32.2 115 '1 7 .7 .19,0 -11.5 .10.3 .5,7 0.46 11.7 19.1 23.4, 2*.0 27.7 27.' 
33.0 114 j7,7 -16.0 -13." -12.3 -8,0 -4.5 10.1 24.4 21., 23.0 05.' 24.1 
3*6,8 117 .20.1 -10.8 '16.' -15.5 .10.0 --	 - ".5 1.9 20.0 25.0 24,0 31.8 32,11 
35.0 110, '36.9 .30,0 -19.'	 -11.9 -11.' -t5 11.4 20,' 26.40 30,9 3,5 32,7 
35,0 114 '3'.5 -01.0 .18.1	 .17.7 12, -0.7 14.9 20.' 29.5 30.9 33.fl 32.2 
37.0 110 . 3'.0 -21,0 -22,0 .17.5 .11.4 '4.' 14.0 49.7 29.' 29.8 31.4 31,4 
38.0 114 .34,5 '.23,0 _18.0 -17.1 .44,0 -1,1 10,' 21.9 29.., 27.' 30.0 31.0 
39.0 117 2'.5 .20,0 .18,7 -19.1 .19,0 .4.' 1.9 20.' 29.o 35,0 36.1 35.1 
100,8 114 .2'.9 -23.' -22.' -17.1 .0,0 -0.' 10.8 21.1 25.', 37,9 41.5 '00.5 
'41.0 117 20.5 19.0 -146,1 .146.9 -10.' -1.1 ii,' 1'., 29.0 02.9 070.1 4*0,3 
'62,0 1146 -16.9 -16.0 -10.' -13.4 -10,' 0.9 11.5 20.1 20.o 41,' 57.6 57.9 
'43.0 11.4 '22.0 .16.0 -15.'	 -13,9 -9.1 4.6 14.0 73.' 26,o 55.0 54.3 56.9 
'00.0 113 -29 .5 -19.8 19,5 -15.7 -7.46 '.4 12.9 20.5 37,*, 39,0 63.5 '43.5 
'85.0 114 '1'.? -15.8 -17.7 -14,0 -7,5 5.! 15.1 26.5 29.5 31.9 45.5 05.7 
'46.0 112 '26.5 -20.0 '11.5	 '10.7 '9,' 4,8 15.1 75,3 35., 36,9 440,4, 0*4.7 
07.0 186 -29 .3 -22,0 -24.3 -15,' -7,9 7,9 15,5 73.7 01,46 55, 55,0 55,40 
468,0 1040 20,6 -29.0 -18,6	 -12.8 -5,1 4,9 15,8 20.' '09.., 49.n 58,6 59.3 
'40.0 100 '36.7 -33.3 -1'. '15.0 -40,7 5.0 11.6 20,2 3't.' '49.0 *07.4 '07.1 
52.0 be .340.3 -35.3 -16.7 -18.7 .,5 1,0 11.5 29.0 35.7 36.7 37.5 37.5 
51.0 95 '29.1 -16.' -13.6 -7.fl 40.1 15.8 3*4.5 25.0 24.5 25,7 26.7 
5Z,l,_ 870_..'30,7 -- .. -05.8	 -19,6 -18,11 _._... 11,2.. 15,9 28.6 21.' 26.9 21.8 27.9 
53.0 59 39 .1 -25.' -22.6 .10.0 0,3 16.8 20.7 25., 26.' 27.3 27.5 
570.0 72 '27.2 -23.0 .17,0 -- 6.9 16.0 22.5 20., 29.8 25.6 25.40 
5s.0 65 -26.8 -25.'	 -25.9 -13,7 -'.7 15,9 7t.5 29.5 23,0 0'o.9 28,40 
59.0 57 '25 .5 '24.7 -25.1 -15.5 -0.7 16.0 71.' 25., 31.5 30.6 32.' 
51.0 44, -	 3'.O 12.5 0.0 11.7 23.7 29.0 310.4 90.0 31.1 
58.0. .21. 62.3... -38.7. -	 .1 5 .-S ....0.0 14,0 25.7 3t.o 32.0 30.1 32.5 
59.0 18 -30,5 '34,1 .1.0 18.1 23.1 23.5 23.5 23.5 21.6 
60.0 15 -39.0 -35.5 -4.0 9.5 19.9 19.5 15.5 15.3 19.4 
61,0 7 .35.8 '29.' .5,5 .7,4 19,5 14,6 49,4 19.7 48.7 
6Z.0 9, -22.0 . .9.1 18.0 18,7 18.0 15.0 19.0 19.0 
63.0 5 15.9 -'.1 19.1 19.0 19.0 (9.1 19.5 19.5 
646 56 "146.5 - ._.	 -	 ...j5,7 10.9 19.7 00.0 19.8 19,6 19.0 
6.0 S 11.5 10.5 10.9 10,0 10.0 11.0 16,40 
65.0 3 . 49,5 ---10.5 1.3. 3.0 5.0 0.9 5,1 0.6 
67.0 3 2 4 .6 .48.5 -I.' -0.7 -0.0 -0.4 -0.4 0,S 
68.10 -20.8 Positive 10 wind from the rig),t	 (165')... -10,0 .9,9 0.0 0,1 0.' 0.3 8.2 
69.0 '0 .20.2 llngetive 10 oind from the left	 (345). -15.0 .0.1 0.2 0. 9,1 0.' 0.1 
740.2--------4 _34'4 .	 .4,5. .4.6 .1.0 .l. .1.0 "1.0 1.0
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH	 TABLE 9.2 
DATA SOURCE FEBRUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met.,.)
EASTERN TEST RANGE 
SERIAL	 MP1ETED 0 to 27km PATRICK	 AFO, 7 28 14' N 80' 368 JAN. I, 1956 to NOV. IT, 1958 
RAG1NS060E FLORIDA (CAPE KENNEDY. FLORIDA) 
SERIALCOIPLEIGO 08o2?km CAPE KENNEDY, 5 2829'N 80'33' 8 NOV. 16, 195€ to DEC. 31, 1967 
RAWINS090E FLORIDA 
ROCKETSONDE 26km up CAPE KENNEDY, 5 2829' N 6O 33' W JAN. 1,1960 to DEC. 31.1967 
FLORIDA ___________________________ _______________________________ _______	 _______ ________ _______ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C_ MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 668 SPEED	 IDES)	 0.135	 .000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
StC 670 12.0 .9.0	 -7.0 6.5 -3.9 0.6 .2.7 .9.8 .6.9 '7.3 ,II.o 012.11 
.0 678 -1 7 .0 I4.0	 . 12.2 9.5 _5.2_0.0.6.4*II.519.0.16.820.5*21.0 
2 . 0 616 21.0 -16.6	 -16.1 .11,9 .6.2.O.35.29.60II.9'I9.3u2O.Q2I.0 
3 . 0 678 - 2 7 .0 22,6	 -10.7 -19.0 _6.0 .0.9.5.2 'I0.U'II.6'13.2 '22.0 '23.4 
1 . 0 670 -31.0 -29.4	 -20.9 -15.0 7.9 -1.1 .5.8 .10.7 .12,6 .14,7 .27.0 .28.0 
4'O 678 -3 7. 0 26.2	 .22.6 -16.8 -9.0 1.I'7'.O'll'O'13.S'15.3'26.0 '29.0 
6 . 0 676 38.0 28.5	 -22.0 -16.8 -9.6 1.6'5.2'll.O'I9,3'17.6'26.5 '27.0 
7 . 0 676 -35.0 -27.1	 .22,8 -18.7 -10.8 2.S'6.8I2.3'IS.2'19.8'91.0092.0 
8 • 0 676 35.0 -27.0	 -29.6 20.9 " 2'5 .3.9 •S.S'I2.6'I6.5'29.l.36.0' 37. 
,• 0 678 . 39.Q -31.6 -25.6 2I.7 "	 4 , 0 4.2 •5.9° 3 • u '17.1 '27.2 '990 '98.0 
10 . 0 678 90.Q 36.6.20.726.0l6•74.7'9.8l3.0'I0.8'28.6•9I.O '92.0 
II'O 678 63.0 36.q	 -31.0 -27.7 -10.4 5. 94.9'l3•6'I9.0'24.693.0'99.a 
12 . 0 670 58.Q -30.2	 -33.2 28.0 -19.0 -5.6 '9-7'l33'l7.2 022.4'99.o'95.o 
13 . 0 676 . -43.0 -39.7	 .31.2 -26.4 .16.6 6.6 '3.7'V.O 013.9 '17.6 .31.5 '32.0 
9.0 678 98.0 -32.1	 -27.4 -22.6 16'I -5.9 *2.0 .8.1.11.5'S.? '32.0 '33.0 
I5'O 678 57.0 28.6	 -23.8 -20.6 •)9	 I -5.3 'I.7'6.3'I0.3 012.7 '23.0 '29.0 
16 . 0 678 40.0 29,2	 -21.2 i7.9 -Z.S 9.6'I.8 08.7 .8.0*10.7 '21.0 '22.0 
17 . 0 678 28.0 -23.1	 -19.3	 -15.0 -10.5 -9.0 '1.2 •'*.9 '0.D '9,3 '17.0 '10.0 
10 . 0 678 23.0 11.6	 15.7 .12.8 .0. 7.2_ 9 O . 8 u 3 . 3 O5.0' 6 .7*lI.o* 12.0 
19 . 0 670 19.0 -14.1	 -12.0 9.4 _6.132.l.I.0*3.907.9'6.S,9.0*IQ.0 
20.0 678 1l.0 10.I	 9.Q	 7.3 .9.6 1.l'I.6 '9.l'S.6 '7.5 '15.0 '16.0 
21 . 0 678 -1 9. 0 1 1.6	 -10.8	 8.2 .9.6.0.8').7*9.906.9'8.9*16.0' 17,2 
22 . 0 678 33.0 11.6 -9.6	 .7.4 '"4.5 _0.9 '1.6 .3.8 u5.5'6.80I0.0o 11.0 
23.0 678 18.0 1I.q -8.6	 -6,9 '"4.3 _0.0 'l.9'9.7 06.5 '8.7 '13'U '19.0 
29.0 678 -17.0 11.0	 .0.3 -6.3 .3.8 0. 7'2.0 .4.607.I'9.8 '20.0 '21.0 
25.0 678 -16.0 .9.0	 .0.0	 -6.7 -3.0 -0.9 .I.5.4.35.9'8.3.II.00 12.0 
26.0 678 . 10.0 -10.6	 -7.7	 6.3 .9.9 _I.2 01.3 .9.8 '7.0'.2 '10.0' 19.0 
27 . 0 878 -19.0 10.0	 -8,2	 6.9 .9.6I.I'I.60'l.7'7.6'l0.2'10.0' 19,0 
26.0 8,
-7.1 .90 .4.0 -46.2 -9,8 1.9 8,6 9., 9.3 0.0 10.0 
29.0 87 -9.8 -9.1 -7.0 57 -1.8 1,7 3.1 7., Il.' 12.' 12.3 
311.0 88 -68.7 - 9•9	 -9. 1.I .7 7.9 9.5 1.' 13.0 10,9 
30.0 81 -17.2 -9.'	 -8.1 -6.6 -9.7 8.9 5.1 7. 10.1 10.9 10,7 
32.0 81 •1,2 -11.' -0.9 -5.5 -9.7 3.4 9.7 9.. ii.' 10.1 10.8 
33.0 84 14.8 .16.0	 -17.4 -7.6 1.7 1.9 3.0 6.' 99 9.2 99 
34.0 96 . 82.2 15.9	 -14.9 -10,0. .5.7 3.5 4.7 7.8 11.7 11.7 16.9 
35.0 100 14.9 -14.1 -1'.' 4.2 6.18 3.6 7., 9.0 60.7 10.8 
36.0 107 .20.2 -19,'	 -16.4 -17.' -3.6 -0.7 6.9 9.' 10.0 10.6 12.7 
37.0 105 10.3 -19.0	 -19.9	 -15.7 -12.7 -5.6 0.9 3.3 0.' 10.9 19.9 10.9 
318.0 107 .19.18 -17.0	 -17.4	 -16.5 -17.1 -9.0 2,0 18.7 0. 11.5 10.1 10.8 
30.0 109 -00.7 -27.5	 -19,9 -1'.5 -4.' 0,7 6.0 9. 18.4 1,0 12.6 
411,0 009 2'.3 -19.0	 -16.'	 -16.1 -11.7 .3.0 8,7 7.0 9.o 10.' 14.9 18.9 
41.0 11, 2'.B -07.7	 .20.6	 -17.7 -16.6 -4.7 0.7 10.7 19., 14.0 25.9 26.2 
72.0 1046 2'.i -22.2	 -21.' 19.9 -12•7 .9,1 5.2 11.' 15.' 17.0 01.8 21.0 
43.0 104 -7 7 .6 -22.0	 -26.5 -20.7 -02.8 ,4 5.2 13.4 15.0 16.0 10.5 19.6 
44.0 126 -23.6 -21.6	 -20.6	 .jS,7 1I. -3.0 9.4 09.0 14.t 19,0 22.0 23.0 
45.0 106 -27.9 -21.0 -25.'	 -19.9 -17.9 0.3 0.0 11.4 14.8 36.0 35,6 35.6 
46.0 107 -29.0 -19.2	 -19.'	 -15.8 -10.8 0.4 0.8 14.0 21.' 39.0 60.8 45.0 
47.0 107 -19.0 -19.0	 -15.'	 14.0 .0•' -9.' 0.0 19.' 20.. 37,_n 43.0 43.2 
46.2 90 20.3 16.0 -16.3 .0,0 -1.0 9.3 17.1 27.0 29.0 29.0 29.0 
49.0 94 -2 9 .4 21.6 16.0 -12.4 .7.4 0.0 14.' 1#,t 19.0 19.5 10.6 
50.0 90 -26.7 -21.0	 -17,5 -11,6 -0.2 0.8 13.9 14., 21,1 26.0 22.0 
50,0 93 -34.8 '22.' 19.8 -12.0 .1,9 9.0 17.4 19.8 19.' 20.1 22.3 
52.1) 80 -51.6 -20.6	 -19.5 -14_I -3.0 9.9 18.0 22.9 24.2 24.' 25.0 
53.2 74 49.8 -30.9	 -26.9 18.5 _0.' 0.' j9. 27.' 31.' 30.3 37.3 
54.0 64 -55.1 -27.'	 -23.7 -14.8 0.7 7.0 19.1 2°.° 34.0 35.4 35.2 
5,.0 60 -52.5 -27.5	 -28.9 -15.7 -'.0 10.7 21.4 20.t 34.9 34.7 34.7 
56.0 53 .50,7 .29,0	 -27.5
-17.5 -4.0 11.1 19.5 26., 79,4 30.3 30.3 
57.0 Is 6'.l .39.9 20.7 -17.' 4.3 11.0 16.' 19.0 24.4 25.0 25.6 
58.0 30 -50.4	 . -26.3 -15.5 4,2 7.9 16.1 17., 17.7 19.1 10.2 
59.0 27 -51.6 -26.6 -15.' .1,0 1.0 22.7 29.' 20.4 39.0 29.4 
60.0 li -52.4 -52.0 -23.4 -0.5 7.5 29.0 32.4 32.' 33.7 33.17 
61.0 13 34.8 -19'.' .8.5 9.0 29.' 2°.t 29.7 20.9 28.4 
62.0 7 -23.9 -20.9	 -jS,3 0.0 1.7 3.0 4.9 4.1 4.1 
63.0 0 -2 4 .6 - -13.0 5.' 5.6 8. 5.8 5.5 5.5 
64.0 0 -26.5 - --24.9 .0,8 .0.0 -s., -., -,., -.i 
65.0 1 1.2 -13.' 
66.0 2 -16.1 -11.0 .4,6 5,4 _4•o .5. -4.7 -5.' 
Pooitivo is wOod from the right (165'),
-175 11.6 13.' jl0.e 14.' 14.1 P6.1 
69.0 .s Negotive to oind from the left (345 ) -21.5 9.4 9.7 9,0 8.0 4.9 9.9 
78.0 '3 -64.1 .6.3 4.5 4.0 7.' 7.7 7.' 7.0
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 9.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SEMAL COMPUTED 0 toO? Sm PATRICK AFB, 7 28' 4 N 80 36W JAN. 1,956 to NOV. I?, 1956 RARONSONDE FLORIOA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 8, 1956 to DEC. 31. 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 Sm op CAPE KENNEDY, 5 28'29N 80 53 W JAN. 1,1960 to DEC. SI 1967 
FLORIDA 
PREPARED BY	 : TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
61.1. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
0KM) 888 SPEED	 (DEe) 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 85.000 97.720 99.000 99.865 SPEED (DEO) S FC 744 '13 . 0 'II'' -0.9	 .7.7 '6.9 .3.7
- .... . ...... 
4.0 79.4 -19.0 -17.9 -1.4.1	 -11.5 y,3 '.5.2 0. I*6.I*9. 3 *II.0w1 3 .7017.9 a 20,2 
2 . 0 744 '24.0 -21.9 -16.7	 -13.6	 -10.7 -5.0 0.6'3.9'7.09.7*II.76I5.9'20.o 
3 • 0 744 '32.0 '25.9 -16.7	 19.5	 'Il'S -1.3 '.1.5 3.8*0.3*l0.5*12.l*144.9* 19.0 9'S 74, '32.0 Z9'O '20.5	 '16.1 -13.0 .9•3'2.a 03.2 *8.3 '44.4 *43.0 *47.0 •29'O 
5'O 749 '32.0 '30.9 -21.5 .10.4 '15.7 -10.6 3.9'Z.307.9'll.O'I3.S'20.9'29.5 
6*0 744 -3 9 .0
-32.9 -22.2	 -20.1 -16.6 -1 2'Z"I.O *2.3 *7.6'lZ,S 046.6 *73.9 *33,5 
7, 0 744 -37.0 '39.9 '25.5	 -22.0	 -10.0 3.4 5.7*2.509.2*12.2*l0.I*29.9*37.0 
0.0 794 34.0 '33.9 '27.5	 -25.0	 2Q.9 '15.2 '0.4 '2.0 00.9 '13.0 1,.5 '25.9 '37. 
9 . 0 749 '41.0 -39.9 '34.5	 -20.3	 -29.7 17'9 7.5'2.I'I0.0'I5.7'22.5'94.9'99.11 
ID'S 744 '63.0 '.54.9 -36.5	 -33.0	 -20.0 '21.0 '8. 3 *2.0*12.1010.2 * 30.5 '92.9 *53. 
11 . 0 799 '60.0 '50.9 09.5	 -39.0	
-32.9 '23•0_t.8*2.o*12.2•22.0*38.2*97.9052.o 
12 , 0 794 '66.0 '50.9 "'42.0	 '30.0 '23.4 '23,4 9.t'2.3 042.3 *40.3 *23.5 *39.9 *94, 
13 . 0 794 '52.0 5 1' V '"0.5	 '34.3 '29.9 '71.5	 '40.2 *0.9*9.S*13.6*22.5039.9* 35.0 
19'o 799 '41.0 '59.0 -.45.2	 -29.3 -25.6 -48.8 '9.5 '0.1 *5.9*9.6*13.5*23.9* 25.0 
15 . 0 794 32.0 '31.9 '20,6	 '25.0 -22.8 '16.9 '0.2 .0.4 *5.5 *0.5 *11.7 *26,9 *20.0 
I6'O 199 '26.0 '27.0 29.5	 '21.7 '19.M'19'I'7.O '0.3 *5.4 *0.0 044,7 *15.9 *30.0 
Il'S 794 '32.2 '26.9 '216 '10.7 '46.5 I'6 '9,0 *0.9 .5.9 09. *11.7 045.9 *17.0 
18.0 749 '32'S '23,9 '10.1	 .15.9 '13.! -8.9 '4.0 .0.9 .9.4 .6.0 .40.5 .18.' .21.5 I9Q 794 '24.0 '10.9 '43.0	 -11.3 '9.0 .6.5 2.5 *0.6 *3.0 07.6 *40.5 '14.9 20.0 20 . 0 794 '16.0 '11.3 -9.6 -7.6 .9.9 '4.5*1.3 *9.'4'6.0'V.7*12.9* 43.0 24 . 0 7'49 '46.0 '16.9 '9.5 -7.0 '0.44 ..9.2'I,I 04.5 04.4 07,l*0,3012.9* 46.0 
22 . 0 799 -1 9 .0 '3.9 '9*5	 .7.9 '6.3 .3.6 '0	 7*1.0 69.1 *6.2 *9.7*74.9 '23.0 
23 . 0 1'44 '15.0
-11.9 '0.3 7'9 5.9 .3.3 '0.6 *1.9 09,5 *6.7 *40.5 '20.9 '22.0 
29'S 799 27'U -1 9.99.57.55,6_3. 3 '0.8 '2.0 *9.6 *6.5 *9.6 •i7' '23.0 
25'S 795 '43 . 0 iI'9 9.9 '9.3 6.2 '3,2 -0.7 '1.0 *9.6 .5.9*7.0 *40.9 *46.0 
26 . 0 144 '16.0 i9' '9'1	 '0.1 -6.0 -9. l'0.0 *4.3 *3 *5.4 07,5 *5.9 17'O 
27 . 0 799 '49 , 0 '45.0	 '0.7 '7.1 .9.5 -4.4 *1.0 .9.9 07,4 08.4 •6.9 *20.0 
28.0 09 -7.2 -5.0 '3,0 .3,fl 0.7 6.0 6.9 9.9 40.4 0.0 - 91 
29,0 93 '51.9 .5,0 .44,4 .3•0 0,7 6,5 7.44 9., 19.9 10.9 19.14 341,0 97 -4.8 ;5.' .5,4 .3,0 .0.6 3.0 1.0 0.6 9.0 10,3 10.0 31.0 09 -10.8 -9.0 -9.0 .0,7 -0,10 3,0 6.7 7,4 4.14 9.0 9.0 
3.0 101 '04.2 .11.0	 -11.7 '9.0 .7.0 -.9 3,3 5,9 1,6 9.9 13.0 03,0 33,14 103 -14.1 -14.0	 -12.' .10,6 .0,2 .0,9 3,44 5.0 1.0 10.10 13,0 13.3 314.0 103 '15,0 -15,0	 .13.0 -12.0 -10.0 -3.7 0,9 6,7 7.s 0.0 11.9 10,0 38.0 1044 '30.9 -27.9	 -20.5 -15.4 jl* 14,0 9.6 40.9 12,9 13,7 19,0 19,0 36,0 10* -10.8 -19.9
-15.3 -10.2 -'4.5 49,4 9.9 12.0 15.0 11,7 11.3 31.41 111 -23.7 .10.0	 .j5,7 -114.2 -10.0 .9,3 3,5 01.7 17.7 04.0 19.0 19.7 38.0 113
-2 9 .9 .21.0 j1,7 -15.3 '10.1 .6,0 2.9 10.7 13.6 114,0 09.48 19.5 39,8 1144 -30.3 -21.0 -19.6 -15.0
-13.' -5,14 3,9 10.7 16., 1444,0 17.5 11,4 42.8 114 '21.2 -19.0 .17,0 -15,9 'j5,0 .4,0 '.3 13.0 16. 15.9 14.0 14.3 41.0 1110,
-35.9 .31.0 -21.6 .10.0 .j3,O 5.7 0.0 14.0 15., 17.0 29.0 20.9 42.0 114 '25.9 -21.9 -20.8 -19.4 -13.7 '4.10 1.44 13.4 17.6 22.0 03.9 23.5 43,5 11. '19.5 -140.6 -10.7 -17.0
-12.9 .5,0 0,10 04.7 17.4 21.0 23.6 23.7 149.0 113 . 19,0 .19.0 .11.6 -15.1 -10.14 -'6.14 5,5 14.' 16., 17.0 19.5 19.5 So_S 1410
-24.5 .17.0 -15,' -16,5 -0,' .9,0 4.2 09.9 12.5 j14,0 19.0 19.0 40.0 110 .30.5 -19.0 -17.5 -14.5 .0,6 .0,7 4.7 10.9 17.' j4.0 19.4 19,1 
41,9 109
-2 3 .3 -10.5 -10.14 -0,49 10,0 14.0 19.1 13.0 20.44 244.7 214.16 48.0 127 '27,4 -21.9 -17.4 -17.2 .9,0
-0.4 6.1 14.9 15.5 21.0 26,14 24.7 
49.0 1014 .21.5 .10.0 55_4 .12.7 -40..'	 - -'.1 44.7 10.6 17.0 19.0 27.0 27,8 50.0 10,
-27 .5 '19.0 -10.' .12.0 '9,' -3,44 44•4 11.5 144.0 19,9 29.1 29.9 51.0 97 -214.2 -15.4 -15.0 -10.7 .7,9 3,7 13.0 15,0 20.9 20.4 20.7 52.0 9 -21.5 -10.9 .17.6 -12.6 -0,7 '9.2 10.3 13.0 27.0 29.0 29.0 
53.0 87 '20.5 -20.14 -10.14
-18.3 .5.1 3.0 6.1 0,0 12.7 13.0 13.3 54.0 80 2'.2 -21.' -19.5 -05.7 '5,49 0.' 5.3 10., 10,0 10.2 17.3 55.5 58 '29.7 -27.0 -17.0 -46,0 - - .0.5 0.5 5.4 7., 02.9 13.0 13.1 50.0 5(4 -23.8 -210.4 -10,7
-12.0 -5.7 9,5 7.n 7,0 .9.0 9.44 9,0 51.0 50 '23,6
-23,7 -17.7 -10.' -5,1 4,0 01.5 17.' 148.' 05.4 1'4.5 50,0 '41 '29 .9 -10.6 '10,5 '1.5 6,7 13.0 26.n 26.4 24.7 26.1 59.5 3' -20.2 .144,7
-10.3 .7.0 8,5 17.5 3.0 39.5 39.0 30,9 50.0 22 -29.0 '14.0 .0.9 '.0 13.5 25.0 43,7 44,0 4444,5 444,5 
61.0 1.
-0 9 .9 -. .6,0 .44.0 20.0 40..' '44.0 (86,5 466.5 495.5 
52.0 10 "21.5 -9.'4 0.0 14.7 36.9 34.0 35.' 36.5 36.5 
53.5 7 -21.1 -111.0 4.5 11.9 32.4 37.0 37,0 37.14 32.4 64,0 '03.9 4,5 13.' j3.3 14,0 10,1 10.1 1(4.9 58.0 3 -14.8
-14.6 2.6 2.4 '.4 2,7 '.7 2.7 50.0 11 _jO,5
-19,0 -9.4 -40.5 _9ft _9•49 -40.44 .9,49 
51.0 0 -oo.o Po*itivw 14 wind from the right (165). .	
.. .10.' 611.0 t -4.2 lIegetivo 1* wind from the infO	 (345')
-4.2 
59,8 I '.2 -
.---. 2' 744,0 1 .44,9
.4.9
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 9.4 
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SZRIAL CONPIETED 0 to 27 km PATRIC IC	 AFB • 7 28' 14 N 80' 36 RI JAN. I, 1956 to NOV. I?, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 k, CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 18, 1956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCICETSONDE 28km op CAPE KENNEDY, 5 28' 29 N 80' 53 W JAN. 1,1960 00 DEC. 31,1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. RUM MItt	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KM) 088 SPEED	 (DEe) 0.135	 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEGI 
SFC 720 '11 . 0 -0.3 '1.2 -5.1 -2. ..........................9.0 1.0 720 -16.0 -12.5 -10.2 0.3 •9•6 00.2 *4.9 8.4 09,9 *43.2 'p6.5 '47.0 2.0 720 '17.0 -13.3 -11.9 -9.0 .5.8 -0.8 .3.4 .6.8 .0.9 .11,1
.12.0 .13.0 
3 . 0 720 -22.0 -10.9 -16.1 -12.8 7.9 -2.002.6 06.2 08.1010.8 '15.0 '16.0 
1.0 720 '32,0 '22.3 -48.8 -19.1 -9.3 '2.8 01.9 05.3 07.0 09.6 013.0 04*4.0 
5'O 120 '31.0 -21.9 'It'S 'Is.? 'p0.63.6 04.2 05.4 *6.8 '9,4 0*9.6 020.0 
6 . 0 720 '30.0 -2S.9 -20.9 '17.9 '12'S '9. 500.604.807.8'9.*ioiq.0• 5.0 7 . 0 720 '36,0 '26.7	 -22.8 19.S -13.8 '5. 5 •o.i 0.4.6 ''.5'.9'22.0'23.0 
8.0 720 -3 9 .0 -30.8	 '29.6 -21,8 ,6.0 -6.8 -0.3 •4. 7.4 040.9 045.6 '46.0 9. 120 49, '35.7 -27.0 '25,3 7.6 -0.0 -0.2 "9.9 00. '12.2 021.0 022.0 
10 . 0 120 '' 4 .0 -39.8 .37.6 -20.7 20'5'9.O '0.! ''9.8 09.5 *49.8 '22.0 023,0 
II'') 720 '50.0 '"45.9 38.5 -33.0 '33.5	 -40.2 0•2 06.0 *9.9 *4'4,0 '23.0 024.0 
12.0 720 '62.0 -96.8 '91.0 '30.7 75.4	 11.2 '0.2 05.8 011.4*49.9 '22'S '23.0 
13 . 0 720 SS.0 '"45.9 -94.8 -35.4 '25.4	 -42.6 '2.1 04.5 '7.711.10I6.00 17.0 
I*'O 720 '19.8 '38.2 '39.9 '31.2 -23.2	 '11.8 -2. 3 03,1 09.0010.2013.0 '11.0 
45.0 120 '90.0 -30.3 -28.1 -25,6 -10,7	 '10.2 -2.0 02.2 09,3 06,2 013.0 049.0 
16 . 0 720 '35.6 '20,3 '25.6 -24.2 '15•9 O.6 '4,7 04.0 *4,3 ''I'I3.0' 49.0 
17 . 0 120 '34.0 -23.2 -20.1 -17.0 -42.8 '6.6-0.9 0202 05,4 07,9 019.0 020.0 
48 . 0 120 '23.0 '17.0 '14.8 43.0 .9.8 '"4.6 -0.3 .2.0 *9,4 '5,9 011.0 '42.0 19 . 0 720 '20,0 '11.9 '11.0 '9.2 -6.3 2.5'O.O 02.6 04,9 06.9,46.00 19,0 
00 . 0 720 '244.6 '10.9 -8.6 '2.7 -*4.7 _4,3 04.3 0*9,14 05,9 06.4 '10.0 011,0 21.0 120 '1 9 .0 '0.7 '2.4 '5.0 -3.6 '0. 9 01,2 *3.3 04,7 06.2 •44.0 *42.0 
22.0 120 '18.0 '7.9 '6.0 '0,2 -3.2 -0.5 04.8 0*9.0 06.I'5.9 07'S 00.0 
23.0 720 '48,0 '4,0 -7.2 '5.7 -3.0 -0,4 *4.9 .3,8 *5,4 08.8 040.0 044.0 
29 . 0 720 '40.0 7,6 -6.5 '5.2 2.9 0•S 04.9 .3.8 05.0 07.2 •I3l *49,0 25 . 0 727 -9.0 '7.6 '6'S '5,4 .7.9 -0.6 *4.6 09.4 .5,07,9 '8.0 'p.o 26 . 0 720 '11 . 0 '1.5 -5.0 4.7 -3.4 '0.6 04.8 03.8 05.3*6.7 047.0 '	 3.0 27 . 7 720 '12.0 '8,9 '7.2 '5.9 -3.6 '0.6 04,9 04.4 •6.0 '7.3 08.6 *9.0 28.1* 98 ' 9 .2 '6.4* .9,9 7,fl 9.9 41.9 7.41 7,0 100.9 t44 l6;6 
29,9 9 -i'.O .5.7 -4,4 -2,7 9.9 9,1 7.0 7.7 9.9 19.7 10,9 
344.4 109 '11,3 '8.9	 .8,4 -44,4 .6,2 9,0 5.9 6,8 7,. .n 9.9 9,5 31.0 107 -9.7 0,7	 -7.9 -7,9 -0,' 0,5 0,5 5.9 7,4 9.0 15.6 10.7 32,0 101 -9,5
-7,0 -5,41 -1.1 41.0 5.0 4.9 7.0 10.7 10,14 
33.0 10* -10.7 -10,6 -10.0 -7,9 ,8,0
-1,0 '.41 8.7 5,0 6.' 9.7 9,9 
34.8 109
-15.5 -12.' ' 10.5 1.7 -'.41 I.' 5.' 7.o 5.0 0.1 9.2 35,0 110 '14,5 .15,0	 -10.' '12,7 -9.5 -2,7 1.7 5.9 6.7 9.0 11.7 10,44 36.0 11, -10.8 -16,0	
-16.' -15.1 .j41,5 -41,7 4.5 6.1 6.0 9.4* 9,9 9,0 37,0 11?
-29.5 19.0	 -17.' -16.41 -11,0 '2.0 5,0 5.9 7. 7,5 7.7 7,7 
38.1* 11*. -24.0 -70,8 .j7,7 -14.8 -10,5 '3,0 5,2 7.1 7., 14.0 4.9 10,0 39,0 117 -j9,3
-15.5 -9,1 -0,41 6.1 9.7 4.0 10.0 13.9 13.6 014.0 112 '28.7 .17,0 -14,0 -13,6 '141.5 '0,7 9.0 9.7 19.7 11.4 141.0 12,1 41.0 110 '19.0 -141,7 '11.7 .0,2 -1.7 14,5 7.' 9., 9,0 10.7 11,5 
42.0 11, '1 5 ,5 -15.0 -13,7 -13.2 -7,41 -1,2 8,2 6.7 7,e 11.0 17.9 19.0 43.0 11,
-19.5 -17.0	 -10.' -13.0 .9,0 1,2 5.7 9.' 1o.o 1.' 15,2 15.3 144.0 114 '29.4 .19,0	 -15.7 -11,' -0,' ,l 7,* 10.8 12.0 15.0 17.2 17.44 40.0 11*1 '18.2
-141.4 -10,3 -4.1 2,41 5.0 13.5 15.5 14.5 19.9 19.2 46.0 107 -19.9 .17.'
-16.4 -10.6 -44..5 41,2 10.9 15,7 19.. 19.9 20.3 20.5 47.0 1014 '21.6 -19.0 -17.4
-17.7 -6. '.' 10.1 13.6 15.6 17.0 17.41 17,6 88.0 1041 0 10.2 -19,fl
-15.7 -12,0 '4,' 1,1 '.7 tI-fl 15.' 16.9 23.7 23,9 89.0 109 '15.6 '15,4 -15.' -13,0 '5.7 I.' 7,7 141,0 16.7 19.0 18.1 19.3 5*1.0 100 -47.9
-19.9 -1.5.0 -11,7 .7.0 8.0 7.41 13.5 15.7 17.0 19.6 144.7 
50.11 100
-21,1 -71,0 -12.' -10,0 -5,41 0.0 7,5 13.41 j5,o 17.0 17.9 15.4 
52.0 Os -16.5
-12.4 '11,9 -	 -5.6 '.4 9.4 16.1 17.8 19.' 20.7 20.5 53.0 9, -16.9 '12,0 -11.1 '44.1 0,41 7,8 11.5 17.0 10.0 10.5 19,0, 54.0 80 -1 7 .0 -18.7 -12.0 -5,7 1.0 7,0 11.0 15., I6. 17.0 17.3 55.0 7s '45,7 -141.4 -15.41 -4.' 9,0 7.0 4.0 17., 17.0 12.9 12.9 55.0 5., -1 9 .0 -14.0 -13,5 .7,7 0.5 9. 11.' it.. 12.5 1.0.0 13,4 
57.0 5, -10.0 .12.0
-12.7 ,7,0 0.4 7.5 II.' 17.0 13.7 16.5 1*4,5 58.0 So, -j q .5 '16,9 .19.9.	 - -9.9,. -1.3 4.9 02.7 15.0 15., 15.5 15.5 59.0 3* -1'.5 '15,2 -6.' -0,0 0,7 42.6 141.0 13.6 11.9 13.4 
55.0 24
-3'.? -9,7 8.n 0,5 10,7 03.9 14,0 46.5 10.4 16.5 51,41 lo .20.5 ,5,0 9.0 11.' II.' 12., 12.' 1'.' I?.' 52.0 4 5.1 5.2 19.0 17.7 25.' 25.o 75,5 541.5 04.5 63.0 44 '.0 17,0 3'.' 31.5 39.. 30.6 91.4 33.6 
64.0 1 .21.5 '0,0 4,5 6.7 6.8 6.9 6.0 6.9 
69.0 , '44.2 •I I0 lfl I., 11 1_I 6o.0 7 0.3 fl.fl 7,1* 2.6 2.6 2.6 0,7 2.7 57.0 7 .0, .72 8,4 9,7 0,0 9.0 0.0 9.9 
58.0 a -v.2 POoltivo 1, wind fm, the right (1650 ) . -7.7 0.5 I.', 1.6 0.6 0.6 0.6 69.0 , .14,3 Ong.tive to wind from the left (345) -.7 14.0 15.0 15.o 15.' 15.0 15,,j 
70,0 0 .0.1 '9.0 20.9 25.9 20.. 214.0 24.5 29.5
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 9.5
DATA SOURCE MAY 
ELEVATIOPI LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE $211181. COMPLETED 0 to 27km PATRICK AFB, 7 2814' N 80' 36* JAN. I, 1956 to NOV. Il, 1956 RAI1NS080E FLORIDA (CAPE KENNEDY, FL.ORI A 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 2829 N 8033 W NOV I8	 1956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETS000E 28 km op CAPE KENNEDY, 5 2629N 80' 33 W JAN. 1.96010 DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODThAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE.
	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (EM) 085 SPEED	 (DEI3(	 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 07.720 99.000 09.865 SPEED (DES) 
SIC 749 •5 -8.9 '6.7	 '5. .......................... 5.8 •6.9 08.0 I'D 7*9 '29.0 '13.9 -0.1	 '7.7 '6.0
_2•0•0,003,9*6,6•7,009,I.IO,9* 2.0 2 . 0 1*9 '13.0 '10.5	 -8.7	 '1.2 
3'S 194 '16.0
-15.9-11.8-9.7-0.3 .4.9 '0.8 *2.3 .4.7 *7,7 IS'S 4 , 0 7*4 '20.0	
- 13.S	 -11.9 9.3 .5.9
-1.3 02.6. 05.7 *7.8 *9,9
'13' 17.o 5 . 0 744 '20.0 '16.2	 '23.5	 .10.8 -6.9 '1.6 *2.5 *1.2 87.8*9.9
'13'' .15.0 6'S 79* '22.0 '27.7
-25.3 -23,0 .0.3
-2.2 .3.0 .6.4 .8.0 .20.7 *25'' *20.0 7 . 0 7*4 '26.0 '25.9 -20.1 -11.2 -19.2 -9.2 '2.9 *2.7 *7.5 *10,4 *22.6 2I.9 ,29.l 8.Q . 759 '26.0
-27.9 -22.5 -29.6 '16.6 '	 5'9'2.4*3.4*0'9°12.5*IS.0*25.9*31,Q 0.0 74* '32.0 '25.5	
-23.4 '29.4 l2' '3.0 *3.9 '10.7 '24.6 '21.2 '27.7 '31.., 0 . 0 799 '37.0 '36.9
-30'S	 '26.0 '22,9 -19.0 '9•0 *9.6 022,3 '27.0 *22.2 '30' '33'o II'S 749 "*2.1 '95.9 '34.5
-30.1 2S.4 'p5.9 '9. 6*4•9*I9•3'19.2*25.I*30,9*36,0 
12'S 7*4 93.0 '92.9 '37.2 -39.7 28.3 '10.5 '5. V •5'2l5'I'2O.q'22.7'29.7'39, 0 13'S 799 '97.0 '39.7 .39.7 '29.6 '70.S
'7•0*3.70II•6*I6.6*I9.8*23.9z6,o 
19'S 749 '* 7. 0 '51.9 '36,2	 '30•0'28•I'j90'7.9*l.7*7.7*I3,u*I6,9*29,9835,0 25 . 0 744 '3D'S '29.9 '26,8 '29.0'21.2' 16 . 3 '7.6*0.6 *5'5°8.O'Il.6*17.9* 19.0 26.0 794 '29.0
-23.9 -20.9 -17.7 '17.3 '13.1 '6.9 '0.1 ,'*.9 .6.5 .8.6
.10.9 *22.0 27 . 0 745 '20,0 '28.' '17.3 '128.8 -23.8 '10.1 '4.9 '0.1 *3.9 *5.6 *6,9 *9,q 10.0 8 . 0 7*4 '*6.0
-27.9 '*3.9 '*2.5 '20.3 .7.9 '3, 3 •0'I *3.2 *4,7 '6.2 *6.6 *,,Q 29 . 0 79* '28.0 '16.9 '9.9 '8.0 '7,1 -4,7 '1.3 *1.1 *2.9'*.O'4.7 *7.9 •9.0 20 . 0 77* 'II'S 'io.9 '7,6 '6.4 '5.2 .3.3 '0,1 *1,3 *3.1 '9.5'5.6 *7,9 
22 . 0 1*9 9. '7.9 '5.9 '4,6 '3.0 '2.3 '0. 3*2.I.*.I*S.5'6.6 '7.7 *8.o 22.0 799 '7.0 6.2 '5.2 '3,9 .4.9
'O. I*2.5*9.7'S.7'6.0.Iq,9*I0,D 23 . 0 799 '6.0 'S.'*"4.63.5.I.6*0,I +,9 *9,9 *,Q *7.7 '13.9 '25.0 29 . 0 1*9 '7.o
'6•95•5_9.63•5_I5*o,3*3,2*5,3o8.soo,I*I0,9*I2,0 
06 . 0 79* '11 . 0 '10.9 '6,5 "4.9 3.6
'l•7*o.3*3.g*s.S*6.e*8.3*,0,q*II,0 26.0 794 '23.0 '*2.7 '7.S -5.2 '3.8
-I. 6 *0,3 *3.3 +5*5 *6.S *7,3 .0.9 '10.0 27.5 199 '7.0
-
'7,0 '5.8 "4.1 '2.0 '0,2 *3,4 *S.3 '7.. 08,3 '10.4 'lI.0 28.0 103 9,0 '5,9 '3,11 '1.28 7,7 5,4 7.9 7,0 10,9 10.7 11.5 20,0 105 j'1.9 -28.0 5,0 '4.'.
-2.7 * .7 4,7 0.5 9.0 12.3 17.0 27.1* 30.0 10', '9,1 '7,0 .5,0 .5,7 '2,' ,9 6.1 9,5 0,* u.n 10.9 12.1 31,0 107 -12.3 .11,0 '15.5 '6,3 -3,' 1,4 5,3 7.9 9.o 111.9 10,' 11.28 32.0 110 '11.7 '9.7 '7,9 '2.0 7.0 •5 7.9 3. 12.8 13,4 13.7 33,0 112 '10,7 '17,0 .10,9 '9, .1,7 1,22 9,4 0,', j9, 13,8 19.0 19.' 34.0 113 '19.0 -10,7 '0,7 '7.6 .8,fl 9,4 5,5 9,7 jfl,r jl,fl 17.4 11.9 35.0 113 '1 7 .1 -17.8
-17,' '7,3 .3,8 27,9 5,5 9.8 9,, 13.0 19,2 19,3 36.0 11.7 '14.1 -11.9 '10.6 -7,0 .11,7 fl,9 9.'* 9,7 17,7 jO.0 19,' 19,9 37.0 116 '17.5 '10.' '9.0 .5,* ',5 7.3 10.9 11,o 17,0 10.6 14.9 38.0 112 '111,2 13.0 '17.9 .7,7 _3,* 1.22 4.7 0.9 17.. 12.8 1*8.0 14.7 39.0 111 '17.0 '-12,' '10.7 -9,4
-3,'* 1.5 7,' 9.0 17,9 17.0 06.3 16.9 10.0 119 '14,2 '10,1* '17.7 .7,0 -4,1 1,7 7,0 20.0 12.,, 14.2. 14.0 19,0 41.0 114 -20.5
-12.0
-10.5 '5' .22,0 3,7 4,0 22.2* 17., 13,* 19,0 16.7 40,0 1128 '19.0 '9,0 -7,4 '5.5 -0,0 3.7 7.1 13.4 13.0 14.0 59,1 16.3 43.0 113 -6.6 '6.9 '4,' '3,4 '0,28 4,1 10.1 1.' 14.7 14.9 15.0 19.0 
*428.0 121 -12.1 '7,0 -3.' '2,' 0.0 9.24 10.7 15.4 14.0 16.0 21.0 21.2 45.0 111 -9.5 -7,0 '5,5 '3,4 0.' 4.9 13.2 14.0 19,. 128.9 27,1 21.1 66.0 109 -9,6 '5,0 '4,0 '3,9 0.7 7,' 11,6 17.'. 59.0 20.0 21,2* 2.3.5 41,0 107 -*8,7 -7,8
-4,6 '3,9 II.' 7,4 14,7 29.3 21.o 23.0 74.28 24.7 48,0 100, -12.2 '11.' -0,28 '5,7 9,7 9,1 14.0 16.0 20.. 21.0 91.2 23.' 49.0 10'. '16.1 -14.0 '17.4 '6.9 -0,7 0,fl 11.3 j6.0 I0. 21.fl 2',I 27,1 50.0 100 '13.2 '13.0 .9,7 .5,9 '•O 9,0 19,3 20.3 20.' 27.6 73.' 23.3 51.0 90 -128.3 '6.' '4.9 1.'1 0.fl 19.7 19.9 2fl., 26.fl 27.' 27.5 52.0 94 -1'.9
-6.5 '5.28 '1.7 0,5 15.' 20.2* Dt.*
.
25.1 06,0 228.0 53.0 90 -2 9 .2 '7,fl '9,3 0.7 9,7 15,6 21.5 21., 30.0 30.0 32.0 59.0 95 -9.6 '5.' -1,7 7.' ',' 14.2 22,0 31.7 33.1 33.7 33,9 55.0
-9,0 '7.4 '5.7 0,7 9,7 15.7 26.1 26., 27.1 09.0 2'*.1 56.0 628 1'4,9 '12.9 -6.4 -7,1 9,0 14.0 21.0 27.0 29.9 28.9 29.9 57.0 57 '40.2 '6.7 3.'. fl.fl 9,7 18.1 24.0 24,' 30.28 31*4 31.7 50.0 
59.0
43 '39 .2
-5.6 .0,6 7,5 10.7 73.0 29.o 25.9 74.' 25.' 33 '25.28
.15.3 -4.9 13.3 17.0 17.' 19.'. 19.0 10.4 19.5 60.0 20 '29.0 '24.fl '2.' 11.3 19.4 19.' 20.. 20.0 71.0 21.0 61.0 17 -*7.1 7,0 17.2 07.9 19.0 10,1 19.7 10,7 62.0 28 -7.7
-3,6 '0,9 17.6 15.9 19., 15.0 19.9 15.11 63.1 2 .49 '9.0 10.7 I•0 1•* 12.0 11.0 13.3 628.0 7 -7.4
-7.0 9,9 11,9 9,8 9.0 0.0 9.9 65.0 2 -9.9 '12.0 6.', 6.0 6.1* 6.0 4,8 6.8 6b.D I '13.0
.13.0 67.0 1 90 00001ivo 6. wind from the right (165' 9.0 68.0 1 9.9 0008tive 12* Wind from rho Deft (345') 4,0 69.0 I 1',7 .
. 17.7 70.0 I 2_.9 22.9
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 9.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION USL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 ko, PATRICK	 AFB, 7 28'14 N 80' 56 * JAN. I, 1958 t, NOV. I?, 936 RAWINSOSDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ott 21km 
-
CApE KENNEDY, 5 28' 29 N 80' 33 W NOV. 8, 956 to DEC. 31 1967 
RAWINSONDE FLORIDA 
ROCXETS0NDE 28 km ,p CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. 1,1960 to DEC. DI 1967 
_____________ _________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE,
	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KU) BBS SPEED	 (DE43) 0.135	 I.000	 2.280	 5.000 I5.900	 50.000 84.100 95.000 97.720 99.000 99.868
MAX	 DIR 
SPEED (DEGI 
S FC 720 -7. s•3	 -3.9	 -.6 _0.9 '0.0 *2.6 *4.2 n5.z 46.3 *7.5 'fi.g 
1,0 720 -0.0 .7.1	 .5.7	 -9.2 .4., 0.5 3.o•6.3t.5'9.8I8.0' 19.0 
2.0. 720 -16.0 ..7.	 .6.5	 .4.6 .2.5 .0.Z .3.1 .5.7 *7,5 *9,4 .20.5 •24.0 
3.0 720 12.0 -8.9	 -7.2	 -5.5 -2.8 0.$ *2.9 *5.6 *7.5 9.7 '24.0 022.0 
1.0 720 11.0 0.7	 7.3	 .6.4 -3.5 0.5 *2.6 *6.11 47.8 .10.2 *21.5 '22.0 
5 . 0 720 11.0 -9.j	 -7.6	 6.6 -4.3 0.72.5*5.87.S'9.7,22.u*z3.0 
6 . 0 720 13.0 -10.1	 -8.6	 7.3 '4.9 1.1 '2.3 *S.5•7.6*I0.l.244.0*25.g 
7 . 0 720 I3.0 11.7 I0.5	 -8.3 .5.3 -1.3 *2.4 .5.9 *6.9 410.8 *24.0 '25.5 
8.0 720 20.0 49.6	 .12'9	 .9.0 •6•0I.5•3.o•6•6*t.S*l2.625.on26.o 
90 720 2I.0 .18.1	 .44.4	 .11.7 -7.1 l.63.0'7.5'9.6'l4.9°22.o23.g 
40 . 0 720 30.0 -19.9	
-17.5	 -19.7 .8.7 I_8 *9.6 *9.5 I1.I 13.9 21.0 22. 
11 . 0 720 36.Q -26.2	 -2o.9	 -17.0 .10.1 2.5 '5. *10.6 I3.l *16.6 '220 '23.0 
12.0 720 9U.0 -30.1	 -25.5	 21.I t2.9 -3.2
.5.1 .11.2 .j3.9 .17.9 .29.0 .25.0 
43 . 0 720 93.Q
-31.7 -20.6	 .23.7 1II 4. 7 *9.2 *10.0 12.9 *16.0 *23.5 •24.0 
49 . 0 720 ll.Q
-31.2 -26.9	 -21.0 19.24.5*l.7n5.0'8.6*I0.9*22.g*23.o 
15 . 0 720 30.0
-27.1	 -21.0	 -10.5 12.5 .5.5 0.1 *3.9 *9.8 *6.'l ,40.0 •	 4.0 46 . 0 720 22.0 I?.6	 -16.1 13.l -9.1 'I.S _0.2*2.*9.3*S.6•4.flni7.5 
17 . 0 720 16.0 I3.3	 -40.9	 9.3 .6•112.5*0.2*2.7*9_3'5.7*9.o+lo_o 
18.0 720 10.0 8.6	 7.3	 6.i 'I• i-0.9 .j..3.in.q5.7 •7.0 •8.g 
19 . 0 720 1i.0 6.4	 5.I 3.9
.2•0 0.2 2.I 4.2 '5.4 '5,8 *8.5 n9.0 20 . 0 720 19.0 5.6	 3.9	 .7
-I'2 '0.3 *2.7 *9.4 5.9 6.4 *8.5 *9.g 
24 . 0 720 13.0 4.33.62.S .0.0 0.0 *3.7.5.8*6.9'7.7.j.* 12.17 
22.0 720 -12.0 '4.7	 .3.9	 3.0 -0.9 .4.7 .9.7 .6.3 .7.3 *7.9 .9.6 *40.0 
23.0 720 I3.0 -4.9	 .3.7	 2.2 -0.8 .i.9 *9.9*6.6*7.5*0.3,Ij.5* 42.0 
29.0 720 I1.0 3.7	 -2.9	 -1.0 •O•3 •2.2 .1.0 '6.5 *7.4 '8.4 100 11.O 
25.0 7211 10.0 4.2	 .3.4 1.O -0. 3*2.I*l.7*6.5*7.5 8 .9•II_7* 42.0 
26.0 720 -7.0 3.0	 -2.9	 1.' Q•5•I.'•4.9n7•28.2*Il.6*I9.o'2o.2 
27.0 720 -8.0 9.9	 -3.6	 2.3 -0.5 '2.4 ''4.8 *7.! °8.3'9.9 13.0 • 19.11 
28.0 103 -'.5 -1.0 -9.6 4.' 4.7 9.4 9., 1t.fl 10.9 11.4 
29.0 154 .14,7 -6.7	 -7.'	 -1.17 0.9 1.7 4.0 0.4 10., 1.0 50.4 02.7 
30.0 107 -6.8 .7•0 1.7 1.4 6.9 7.7 '.9 17.' 11.9 11.0 14.1 
31.0 104 -9.4 0.4 1.9 6.5 7.' 10.7 10.. 1.0 56.9 15.0 
32.0 100 -4.0 _4,0	
-3.' 1.5 0.' 0.4 0.1 59,7 17.0 15.' 018.' 17.0 33.0 1011 .48.3 -4,0	 -'4.1 1.18 I .7 6.7 7.6 9.9 ii.. 12.9 15.4 14.? 
34.0 110 -8.3 .0,7	 -7, 0.0 0.9 0.4 09.' 10.0 17.' 09.0 14.1 
35.0 110 -6.7 -7,0	
-3.' 3.6 -0.0 6.9 '.2 19.4 i'. 16.9 06.9 09.', 36.0 110 -4.6 5.0	 -5.0 7.5 -0.4 6.5 9.0 IT.' 14., 04.0 154 1186 37.0 1111 -4.6 -8.'	 -7.7 -7.18 0.4 6.7 10.7 1'.4 15.9 06.0 14.4 14.7 38.0 110 -5.0 -6.0	
-3.' 1.4 0.18 5.5 10.0 03.7 14.- 15.' 21.0 21.18 39.0 110 -7.9 3.'	 3.' 0.0 0.0 4.0 10.' 16.7 19.0 j4_0 20.5 20.5 00.0 110 .6.7 .4.5	 .9.7 0.8 5.0 10.0 16.' 118.' 17.9 14.7 19.9 01.0 110 -9.9 4,0	 .9,4 .7,7 1.4 4.9 10.0 05.4 IS.' 17.' 10.0 19.9 
611.0 109 -6.5 -3.9 .0.1 I.' 7.0 11.7 08.6 14.0 11.5 17.9 114.0 63.0 100 -4.9 .4.'	 .4.' 0.0 .5 9.7 11.4 .04.4 17.0 04.3 00.4 20.0 44.0 100 ..5 1.' 0.0 0,6 6.0 '.4 14.1 04.0 29., 2.' 01.4 23.7 
45.0 1011
-4.0 -0,0	 1.5 0.5 9. 10.4 17.7 21.5 21.5 24.' 27.' 29.0 46.0 109 .3.3 -2.0	
-I.' 0.7 9.' 17,6 10.1 20.' 25.o 26.0 35.1 35.7 67.0 101 -6.5
-'•O	 0.9 2.7 7.5 16.' 19,7 03.' 24.9 21.' 20.7 29.4 
40.0 101 -4.6 .6.0	
-1.' 1.5 0,9 05.4 20.4 218.1 218.' 30.9 35.9 35.9 
49.0 100 .7.5 9.0	 2.7 3.3 9.4 14.0 21.5 27.0 2'. 30.0 40.7 41.' 
511.0 92 10.8 .	 1.' 6.4 4.0 17.9 29.0 27.0 39., 34,1 34,7 34.7 
51.0 94 .1.2 ?.5 2.5 14.1 17.1 24.9 27.' 20.0 35.0 35.4 35.7 
52.0 00 .0.7 -4,7 1.1) 0, 17.4 24.7 29.9 30.7 3'.' 33.9 3.1.' 
53.0 75 -5.1
-1.' 0.0 7.0 16.7 25.0 30.' 35.4 36.7 34.5 35.7 
5'4,0 73 .0.6 6.4 0.6 6.0 10.9 20.4 29.4 36.. 35.' 14.0 35.3 55.0 79 -l'.j -9.4
-1.7 7.6 15.9 2'.' 29.5 31., 39.6 15.1 36.3 56.0 64, -10.4 -0.5 0.7 5.0 14.' 27.18 37.6 36., 41.9 40.4 42.5 
57.0 67 .4,4 .4.4 .1,4 4.7 11.5 24.6 34.5 35.6 42.9 40.4 42.0, 
58.0 57 -14.9
-0.' 1.4 9,4 10.7 24.7 27.4 36.. 35.1 .15.7 318.7 
59.0 40 2'.4 .10.9 3.' 1'. 20.9 25.18 01., 27.5 29.9 24.0 
60.0 30 -11.7 -5,4 0.' 0.44 21.0 30.5 37.. 37.0 34. 3q. 
61.0 23 .1'.3 .4,4 .7.4 10.5 14.7 32.0 27.' 24.1 24.1 24.6 
611.0 14 .0.8
-5. .fl 25•9 33.4 30.0 34.7 34.7 34.7 
63.0 4, -10.4 . 4.9 32.9 30.7 30.0 30.' 11.9 31.0 
64.0 0 4.4 0.0 0.9 4.0, 0,, q• 
45.0 2 1.4 1.0 14.18 16.0 15.0 IS.' 16.0 118.9 
66.0 ..'4.5 0001tivo 1. wind ito,, iSo right (165').
.3.14 





RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE '9.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.ra)
EASTERN TEST RANGE 
SERIAL COMPLETED 04,27km PATRICK	 AFO, 7 28' 4 N 80' 36* JAN. I, 1956	 00 NOV. 7, 956 
RA11NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 000 27 km CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. I8	 195€ to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKEISONDE 28km op CAPE KENNEDY, S 28'29'N 80' 33 W JAN. 1,196010 DEC. 51 1967 
_____________ FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMIC5 LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
#2.1. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
2KM) 008 SPEED bEG) 0.135	 1.000 2.280	 5.000 5.900	 50.000 84.100 98.000 97.720 99.000 99.865 SPEED (DES) 
SFC 1'I'I '6.0 -5.9	 3. 5'2 .64.S-0 .60.5 '2.3 *3.9 05.0 *5.9 '7.9 '8.5 
'0 749 -9.0 .0.9	 6.3 '5,0 '2,9 .0.8*4.3 *9.9 .o.8 00.1 010.8
.17.9 '49.0 
2'O 744 -9.0 -8.9-5.9-9.7-3.6 -I'S '0.3 *3.3 06.2 *8.4 *10.7 *43.9 '19.0 
3 . 0 759 10.0 9.9	 6.5 '5,3 '4.0 .2.0 '0.4 *3.! *5.6 '7.0 *9,5 011.9 *17.0 
4.0 794 '9,7 -8.7 -6,5 -9,8 .2.5
-0.0 03.2 06,107.5 *9,6 *43.9 015.0 
5 . 0 794 '10.0 '8.0 '7.2 5.5 •3'00.2'3.2*5,907,7'9.2*13,qolq,0 6 . 0 744 '16.3 11.9	 '8,9 '7,9 '6,9 .3.5
_0,3*3,2063*8.I*I0,3•l3,9*40.0 
7 . 0 744 '42 . 0 9.5 -0.0 -6.9 -4.1 0.4'3.0 O6,300.2*I0.7*43.$s 14.0 0 . 0 7914 '15.0 I9.910.50,8-7,5-9.5 0.5*2.7*6.I*8,7*I0.6*I5.4*Ia,o 
''0 7'. 487 -5.9	 12.2 -10.5 '0,9 .5.3 0.8*3•007•0*V.6*12.lnI6.9*I8,g 
10'O 744 20.0 '19.9	 '12.0 I1'2 '9.5 '6.5 I.'4'2.9'7.6'I0.6*I2.80g.9'9. 
11 . 0 799 21.0 '19'9	 15.I -42.6 -Ia.? -7.5 2'2•3'I'7'9'l2.l•I9,2'28.93l.o 
12'O 744 29,0 -23,9	 I7.S '15.1 -42.' .0.6 '2.7 *2.3 *7,7 *12.7 017.5 *27.9 020.0 
43 . 0 7914 '23.2 '22,9	 '19.5 -47.5 19.7 .'i0'3 _3. 9 *1.9 *7.8 0 12.6 *49,5 027.9 *34.0 
4.0 7914 29.0
-22.9	 .49.9 -48.1 14.7 -I0'2 3.9 .1.3 .6.! .9.6 ,45.5 .26,9 .27.0 
45 . 0 799 '22.2 -7.9	 '45.6
-13.9 I.7 -7.7 '30'l•2*9•6'7.9*I0.S*l6.9'I9.o 
46 . 0 749 '46.0 44.9	 10.9 -9.0 '7.7 •S•I'I.4*l.4*3.8*5.3'6.906,9*I5,Q 
7 . 0 744 10'O -9.9	 8.i -7.0 '0.0 3•60.6*l.8*3.9*9,9'5,7*7,9*9,o 8 . 0 749 '8,0 -7.9	 5.S '9,6 '3,8 .4.7 'a.0'2.8*4.9'6.37.I*o.6*7.Q 
9. 0 749 -7.0 S.95.33.6'2.5-0.900,9*3,5,5,2.6,006,7 *7,9 '40,0 
20.0 74, '11.0 -6.9	 '3.3 '2.2 4.'l '09*I.5*3.8*5.4*6,9*8.l*9,6eIa,a 
24 . 0 799 -4.0 '3.0 -2,8 -1.6 '0,2'2.2*5.4'7.3'8.59.7*42,6*13,5 
22.0 749 '21.0 -4.9	 2.7 -4.8 i,l -0. I '2,8 *0,9 08.3 *9,5 *40,3 *44,8 43,2 
23 . 0 794 '11 . 0 -ID. ----------0.' 'O.! '3,3 *6.5*8,7 *9.6 *40.5 *11.6 '42.0 29.0 744 I5.0 .5.9	 '3.7 -1.3 -0.5 .0.7 *3.6 *6.! *0.9 09.6 *40,5 •13'9 *19.0 
25 . 0 799 9'5 '3.9	 '2.! '4.2 'g.o 00.6 '3,4 *6.0 *8.3 *9.6 *10.6 •19'' *16.0 
26.0 799 I0.0 6.9'2.5 'I.'l 0.7 *0.5 '3,9 *6.5 09.2 '10.2 *11.3 I3'9 *14.0 27.3 749 I3.0
-10.9-3.1-1.9-0.9 *0.5 '3.3 *6.7 .9.4
*Jo_•S *11,9 '13'9 ,I5.0 28,0 105 -14.7 4,0 -2.0 '0.0 0.5
- 3,9 5.0 0.0
- 
0.0 15.4 11.2 11.3 
29.0 109 '.1 -9.5 7,7 2.2 5.5 8.7 10.1 12,' 13.9 56.7 10.9 
36,0 111 .40.9 -0,? 0,2 1,5 5.9 0,', 11.0 17.0 15.8 15.5 16.4 
31.0 102 '1.9 1.0 -1.' 5.1 2.7 5.5 10.0 12.9 13.. 1l4,0 15.7 15.8 
32.0 113 .0.9 -0.0 -0.4 0.3 3.0 4.7 10.0 13.! 13,8 114.0 17.0 15.5 
33.41 117 .8,2 .3.8 .1.0 0,1 3,! 6.! 11.0 1.' 16.7 55.9 19.9 19.3 
30.0 121- .1,0 -1.0 2.7 6.5 19.0 14.' 15.0 15.0 15.0 17.0 
36.14 122- 8,3
-2.' -0.14 2.0, 7.9 19.9 15.0 15.n 16.2 10.0 20.8 
36.0 1240 -4.1 .7,0 '5,6 -0.3 3,9 9,9 19,fl 50.1 17., 11.0 21.0 21,9 
37.14 127 .6.5 0.0 3,7 7.8 11.0 15.14 16., 17.5 15,1 19.9 
38.0 12* -9.2 6, .3,6 '2,7 7.' 7.0 19.! 15.4 14.' 10.' 10.9 19.9 354,0 127 '5,5 -5,' -fl,* -0,' 3,5 9,7 j0,fl jR,fl 10,0 19,0 21.! 25.0 
40.0 124 -0.3 .9,0 '3,! 1,1 S,* 8.7 18.0 16.1 18.4 19.9 23.5 23.6 
'41.0 120, .0,2 4,' -3.' -0.0 3.0 0,0 13.0 16.0 15.6 19.0 26.0 2'4.7 42.0 1214 .2.5 'I.' 0. 0.7 3. 9.0 18.5 17.9 10.7 20.0 25.! 25.3 43.0 12* .5,5 2.' -0.7 -0.0 3.5 0.5 14.0 59.7 2?.' 23.' 06.0 29.0 60.0 122 -5.3 2,* 7,6 1,3 14,7 10,0 19.' 21.' 23., 26.0 29.7 26.7 66.0 121 -6.2 '74,0 -1.4 -0.1 5,0 18.0 29.0 24.14 28.8 28.0 30.7 30.3 4.0 1114 -5.0 2,0 .7,! 1.14 v.'. 14.5 25.' 27.0 20. 30.9 3.7 32.0 $1.0 119 -1.2 '1.0 '5,? 7,5 9,5 14.8 2'.? 28.0 28.. 50.8 35.0 36,5 46.0 817 -14.8 -5•0 .t, 2.4 0,5 19.1 25.0 30.9 33.5 33.0 35.0 35,0 49.0 115 -14.5 .1,0 7.'4 3.7 10.7 1'.' 25.0 31.7 34., 35.0 34,0 37,5 50.0 113 .0.8 0.1 0.' 3.7 12.7 19.7 25.5 33.9 36.0 36.' 37.0 37.0 
51.0 110 -6.0 -1.0 0.14 6.5 15.7 19.3 25.0 30.5 37,9 37,0 39,7 39,9 511.0 lOs .8.7 .4,0 .7.5 3.5 1l. 10.2 26.4 31.7 30., 34,* 01.0 42.! 
53.0 107 .7.3 -6,0
-I.' 2,6 0,4 17.9 27.0 30.9 35.0 39.0 47.1 47,9 54.0 97 '05.8 -0,9 '.5,7 '.0 11.8 28.4 32.7 38.8 51.9 52..? 52.5 55.0 80 -19.1
-6.0 -1.14 6.0 15.5 214.1 36.4 60.n 50.1 50.7 51.9 56.0 80 -419.5
-15.I '5.9 5,0 15.0 21.0 36,9 4!.! 49.2 40.0 49.3 
57.0 77
-29.0
-10.' 6.4 0.2 19.6 27.9 35.4 37.o 46.0 06.7 07.7 
56.0 64. -27.7 -9.14 '0.5 44,9 10,7 25.5 30.7 35,, 37.5 38.2 35,9 
59.0 57, 2.9
-17.' -15.2 2.9 15.0 25.5 35.1 35.0 35.4 34.! 35.2 60.0 51 -39.0 '6,0 5.4 16.5 30.14 35.0 35.' 35.5 314.5 35.5 61.0 25 -60.9 -1.7 7.0 17.5 20,0 36.9 50.9 40.4 40,7 50.9 
62.0 19 '30,0
-0.1 19.7 3.! 46.! 56.0 '46.7 445,5 66.9 
63,0 11 -8.7 5,7 29.5 36.9 39.5 38.' 39.0 70.1 39.1 60.0 44 0,5 5.0 19.9 35.6 36.0 36.5 36.3 .95.8 36.9 66.0 5.3 7.5 20.5 27.7 37.5 09.0 38.5 39.5 35.5 
66.0 5 5.0 25.2 24.5 27.' 27., 27.' 07.3 27.1 67.0 14 '.,j Positive 1* wind from the right (165'). 24.0 37.5 33.0 33.9 33.5 31.4 33.0 
60.14 44 .79 Negorivo 1* wind from the lfr (345*) ,,c
.. .c 37.s 31.4 35.3 35.7 614.0 14 -12.9 1.5 27.' 27.7 27.0 27,0 27.0 27.9 76.14 14 -14.1 12,14 20.! 25.14 20.4 20.7 70.7 20.7
115 
RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 9.8 
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE	 DATA .nI0N STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (sisters)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 ko PATRICK	 AFB, 7 28'14 N 80' 36W JAN. 1,1958 to NOV. IT, 1956 
RAWINSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 tot. CAPE KENNEDY, 5 28'29' N 80 33 W NOV. 18, 1956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 Oott op CAPE KENNEDY, 5 28'29N 80' 33 W JAN. 1,1960 to DEC. 31 967 
FLORIDA 
PREPARED BY	 : TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (KU) 088 SPEED (DEG) 0.135 1.000	 2.280	 5.000 5900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (0KG) 
S7C 794 .6,1) .9.9 .3.0	 .3,) .2,4 .1.0 .0.1 .1,5 .3.1 *3.0 .4,8 *6,9 •IS,S 
'0 744 IU.0 -8.0 6.9	 -5.5 3.9 -1.3 '0.9 03.5 05.0 7.0 '8.5 '12.9 '22.5 
2 . 2 794 9.0 .7.9 6.6	 .5.5	 '4.3 -1.0 00.5 *3.1 
3 . 0 79) 1I.0 -9.9 4.7	 -5.4	 9.9 .2.2 '.O.0'2•905•'I*6.97.8*12.9* 5.0 
4'S 794 -7.0 '6.5	 .5.6	 8.9 .2. 4 '.0.0*3.1 *5,9*8.0*0.9*10,9.12.0 
5 . 0 194 '1.1.2 .9.9 '7.)	 -6.3	 '5.0 .2,6 0. I '3.4 06.4 *8.3'9.9 *12.6 *13.8 
6 • 0 749 '13.0 -11.9 -0.3	 .6.8	 5.5 -3.1 'S.2'3.I'8.S*0.2*I0.Z'I9.9*I6.o 
7.0 194 15.0
-13.9 -9.5	 -1.0	 5.9 .3.6 5.4 .3.3 .6.9 *8.2 .10.3 a)3.9 .23.0 
8.0 794 I9.0 -13.9 -10.1	 9.1 '1.1 .9.6 .5.6 03.1 *6.3 00.1 *15.5 *j9.9 *25,5 
9 . 0 /99 -16.0 -16.9-11.9-9.9-8.3 -5'U'.S.8'3.2 06.6 '8.5*11.7 *16.9 '25.0 
5 . 0 794 23.0 20.9 19.7	 12.6	 .10.9 .6.4 I.5 *3.7 '7,4 *9.0 012.6 *24,9 *34,0 
II'S 144 28.0 20.9'.I0.IIS.U'.l2.5 .7.2 'I') *3,0 08.6 *11.6 *15.5 *29.9 *35.0 
12 . 0 799 'JI.0 -28,9 -22.1	 -17.6 13.5 .0.3 2.0'3.7'V'U'14.O'I7.5*35.9'36.5 
13'S 794 '20.1) '27.9 22.,	 .18.9 .14.6 .9.9 .2.9*3.2.9.1*13.3*18.5 29'9 31.S 
14*0 749 '26.0. •24.9 '18.6	 -16.1 '13.5 8.7 '2.6*1.6 *6.7*10.3 *15.5 2I.0 023.5 
I5'O 144 '16.0 ')5.9 'II.? '9.8 '8,8
-6'4').8'I.3'4.9'7.5 0)0,5 0)3,9 '16.0 
16*0 74, '40 . 0 0.0	 '7.2 5.9 .4.0 0.0 *1.8 03.9*5.606.7 *9,4' 12.0 
17.0 749 0.5 '7,9 6.5	 '5.3 '4.2 -2.5 0.2 .2.4 .4.5 .5.0 *6.7 .1.9 .12.0 
48.0 794 '7,0 -6.9 '.9.9	 '4.8	 '2,9 -I. 3'0.3'3.3 04.O'o.2'6.9 *0.9 '15.0 19.0 749 h.0 -4.9-3.0-2.9-1.6
-O'7'I.I'3.b's.o'o.o'7.508.709,5 
20.0 744 *U -5.0 '3.)	 -2.3 -1,3 .0.22.0'9.I*h.6'6.7'7.7,9.6. 10.0 
21 . 0 744 5.0 -3.9'2.6I.80.9 *0, I'2.6'5.l*6.0*7.7 08,6 '9.9 '11.0 
22.2 744 4.O 3.4'Z.O '1.8 I.0 .0.I'3.I *5,0 .7.7*0.7 *9.5 0)5.9 '12.5 
23 . 0 144 '.7.0 -5.9'I.H'l.20.7 '0'5°3.4'6.2'0.4'9.O'I0.6'II.O'12,s 
29 . 0 144 6.O 'S.9 I.7 -5.9
-2.5 '0.7 '3.5'6.308.I'9.0* 0.7 I2'9 'IS'S 
25.0 144 9.0 .............0.4 *5.7'3.5'6.400.3'9,9'I0,301),9' 13,0 
26.0 799 -9.0 .8.9 2.6	 -1.7	 0.8 •0.4*3.306.I07.909,3*I0.5.II.00 13,0 
27.0 7(4 '4.0 .3,9 2.3	 .7.6	 -0.0 .0.2. '3.0 .5,9 *0.7 09.8 *10.7 *12.9 *15.0 
20.0 112 .0,9 -0.5 1.0 4.7 7.8 19.1 19.0 15.0 13.3 13.4 
29.0 113 .0.0 5,*	 '4,0 '0.0 7.5 5,0 9.7 59.9 12.9 11.0 17.2 17.4 
38.0 113 1 , .0 3.0	 .0,	 '0.5 2.0 3.7 0,' 19.0 ii.. 12.5 11.0 13.1 
35.0 115 -5.3 '5,0	 -2.0	 '0,0 2.5 5.5 10.5 03.0 13.0 14.' 15.0 16.5 
32.0 115 -'.1 '.fl	 '0.4	 )39 2,1 44,44 10,0 15.0 15,0 30.9 00.5 
33.0 015 -4.0 0.' .7.8 0.7 5,0 4.8 10.5 51.2 13,9 13,8 21.8 2)4.1 
34.0 111 .4,9 5,8	 2.' .0.1 2,4 4.4 10.5 0)8.4 19.9 24.0 31.5 31.4 
35.0 00)0
-'.3 5,8	 '3,'	 0.7 1.' 5.8 19.3 15.0 14., 17.9 10.7 19.4 
3o.1J 114 -11.3 -4,0	 .3,9	 -0,9 7,6 44,0 13,4 .04.0 144,0 17.0 19.' 14.9 
37.0 128 .3,0 .5,4	 3,0 I .7 7,7. 07,7 54.3 15.6 17.' 17.5 17.5 
30.0 120 '13.4 '3.'	 -2.4	 '0.4 0.0 9.7 13,0 55.0 15, 17.5 15.1 j9,4 
09.0 12)) .4,5 -46	 -4.1	 i.5 7.9 0.1 13.' 13.0 17.1 17.' 50.8 20.1 
40.0 119 .4.5 4.0 1.8 4,0 14.0 17.7 10., 19.' 20.4 20.7 
41.0 117 7.1 4.0	 '5.'	 3.7 .0.0 4.0 00.9 15.7 19.. 19.0 21.5 20.7. 
02.0 517 .jl,5 .5,0	 .7,7	 '1.9 1.1 7,9 17.9 17.7 19.4 14.8 20.1 20.1 
43,0 117 -5.7 '3,0,	 -2.' -9.9 2.8 0,4 15.9 19.1 20.' 20.0 02.1 22.3 
44.0 115 -'.0 '7.,' 1,44 8,0 0,7 15.1 20.9 24.4 25.0 29.7 29.9 
4.0 116 -4.6 .4,7	 -5.5	 0. 1.7 10.0 19.0 21.' 24., 244. 34.0 34.3 
446.0 11 .9.9 -9.7	 -7.4 '0.4 4,9 11,3 20.0 5(4. 70., 29.0 1.0 32.9 
41.0 11)1 .4.08 '.5.'	 -5.'	 -1.5 8,7 13.0 29.4 27.1 27.9 36.0 41.9 41.9 
88.0 117 .5.7 '•3,7	 '7.,	 -0.5 S, 11,0 27,44 23.5 27., 31,9 07.' 41.0 
49.8 10)8 -15.4 '0,0	 -5.'	 4,9 1.5 1'.? 2'.O 25.4 27.. 29.0 37.0 37.0 
50.0 109 -05.3 -9,0	 .'5,4 -3.' 6.0 10,5 20.9 29.0 00.0 35.9 45.0 82.9 
51.0 105
-1 5 .3 -19.0	 -9.4	 -4.7 4.' 10.5 2'.' 27.9 30. 39.fl 09,7 80.5 
52.0 99 .9.2 -7.'	 -4,7 )4, 1'.' 20.3 32.7 39,. 40.9 44(0.0 +1.1 
53.0 9'. -54.3 -9.4 -2.' 5,1 Il.' 20.0 30.' 02.9 60.9 69.' 62.0 
54.71 91 -1 5 .5 -7.'	 '3.' 7,5 11.1 2t .5 244.' 29., 72.1 70,4 72.7 
5.0 83 2'.9 .17,1 '5,' 2,4 19,5 10.1 24.0 33., 13.' 75.0 7)0,0 
56.0 75 -50.2 -12.1 .10.4 -0.5 19,5 19.3 27.1 04.9 49.4 50.7 50.3 
57.0 St -21.6 -16.5 -11.9 .1.0 19.9 19.7 53.0 37.6 39.5 39.2 39.4 
50.0 49 . 10.3 -13.' -10.4 -2,3 0,5 20.4 34.4 07.0 47,0 43.4 43,5 
59.0 37 -22.0 .19.0 .9,0 10,1 25.0 39.7 39., 39.0 39.1 39..5 
60.0 21 '.93.1 -19.5 1.1 10.2 32,7 37.7 50.. 52.2 57.2 52.1 
62.0 22 -21.1 -14.4 5,7 11.5 29.7 43.4 42.. 43.0 41.7 43.0 
62.0 19 -11.2 2.0 0.3 20.0 040.0 40.0 40.7 40.0 00.5 
53,13 10, .5.4 -5.5 11,0 21.7 25.1 244.0 26.5 25.3 25.3 
64.1) 10 -14.2 .2.0 3,0 27.4 30,7 31.. 30.1 30.4 31.9 
65.0 9 .9.9 I,' 3,0 1'.7 20.4 24.o 24.4 29.7 2)8.1 
Se.l 7 .9.3 0.1 0,3 23.4 23.7 24.. 23.3 21.4 23.4 
61.0 e, -1.6 P000tive to wOod from the right (165'). 10.9 31,0 39.0, 01.8 31.0 39.0 31,7 
68.0 s -7.5 Nogetive to wOod ira, the left (345'). 0,3 .5,, 05.5 13.4 10.4 13.1 15.7 
69.0 . 4.7 4.0 15.5 06.1 14.1 14.0 144.9 16.0 
70.0 . .9.7 3.0 27.5 20.0 20.3 29.' 29.' 29.3
116
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	 TABLE 9.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tus)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRIC K	 AFB 7 28' 4 N 80' 36 W JAN. I, 1956 to NOv. 7, 956 
RAWINSONDE. FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 8 27 km CAPE KENNEDY. 5 28' 29 N 80' 33 W NOV. 18, 1956 to DEC. 31, 1967 
RAWINSONDE. FLORIDA - 
ROCKETSONDE SB km op CAPE KENNEDY, S 28'29' N 80' 33' W. JAN. 1,1960 to DEC. 31.1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(RN) PBS SPEED	 (DEe)	 0.135	 1.000 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99865 SPEED (DES) 
5Ff 720 '12.0 '7,9 '6.1 .4.'4 .2.0 0.3 *1.3 *3.0 *4.2 '5.9 '9.0 '10.0 
I'D 120 -2 9 .0 -11.6 -8.9	 '8,4 -3. I '.2.0 '3.9 *7.6 *9.9 *11.9 *25.0 '26.0 
2 . 0 720 '30.0 '10.6 -7.9	 '5.7 '3,2 0.2'3.5 m7.I*9.S'12.9 *30.0 *31.0 
3.0 720 '. 28.2 -10.5 -0.1 -5.9 .3. 2.0.3.3.(,6.2*8.6*I2.8*3l.0* 32.0 
9.0 720 '29.0 .9.9 '7.9	 '40,9 -3.3 '0.4 '3.1. *6.I*8.6*II.9*29.O*30.0 
5 . 0 720 '. 23.0 9.9 '0.8	 '6.0 .3.6 -0.5 '3.2 *6.6 *9,5 011,9 '25.0 *26.0 
6.5 720 '22.2 -11.8 9.'4	 '7.6 .9.8 0.6*3.l*68*I0.8*l2.9*25.0*26.o 
7.0 720 '10.0 -13.3 -11.1 -0.5 .9.1. -0.6 *3.6 *7.7 *10.1 *12.9 *27.0 *28.0 
8 . 0 720 '22.8 '19.5 -11.9	 9.0 -5.1 '0.8 '3.0*8.3 *10.2 *12.9 *26.0 '27. 
9. 0 720 '25.0 -15.9 -13.2	 -10.0 -6.9 C.9'9.3 *9.0*11.6*3.7 '18.0 '19.0 
10 . 0 720 27.0 -17.9 -15.3	 -12.' .7.9 I.9'4.7*9.212.S'l4.1'25.0'26.Q 
11 . 0. 720 -29.0 '20.7 -17.7	 -15.1 .9.3 .I,7*4.5*II,0*I'4,2*16.'4*20,0021,0 
12'O 720 '36.0 '25.7 .23.2_18.5_II.l_2.9*9.9*lU.3*19.3*17.O*21.0*22.Q 
13.0 720 '40.1 .29.7 -29.7	 '25. 012.2'2.O *4.9*l0,0013,5*16,3*20,0*21
.0 
l'I'O 7Z0 '40.0 -26.8 '24.6	 -17.5 'I 1 .5 3. 2 *3,8 *9,3*12,2*16,9*25,0*26,0 
15 . 0 720 '26.0 '21.3 -18.5	 -14.5 .9.22.6*2.3*7.l*I0.S*l9.8o3I.0*32.0 
16 . 0 720 -17.0 '13.9 -11.9	 '10.0 -6,3 -1.8 '1.5 '5.5 *7.7'7.6 '18,8 °19..0 
17.0 720 '19.0 '9.1 '1.9	 '6.5 .9.2 -0.7 *1.9 *9.4 *5,9*7.7 '12.0 '13,0 
18 . 0 720 -6.0 6.6 -5.8	 -9.7 .2.8 0.3 62.1 *9.2 *5,5 '6,6 *8.6 *9.0 
I V 'O 720 '7.0 '4.7 -3.9	 '3.3 -I'S 0.0 *2.5 *9.2 *5.1 *5,7 *10.0 *11.0 
20 . 0 720 '5.0 '4.' '3.4	 '2.4 _0•6*0.6*2.9*4.S*S.5*6.2*lI.0*I2.o 
21 . 0 720 -5.0 -3.4-2.6-1.8 .0.6 *1.2 *4.0 *5.7 *6.6 *6.9 'u.S *12.0 
22 . 0 720 -7.0 '3.6 '2.40	 '1.5 .0.5 '1.5 *9. 1m6.I*7.3*8.2*12.0*13.0 
23.0 720 'I.0 '.3.40 -2.5	 '1.4 .0. 3 *1,8 '4.2 *5,8 *6,6*7,7 '11.0 *12,0 
21.0 720 -9.0 '4.1 2.6l.5'0.'4*l.7*4.3*6.0*6.8*7.607.5*l0.0 
25 . 0 720 '19.0 '3.0 -2.7	 '1.7 _0.S*I.6*4.4*6.5*7.7*9.l*Il.Q* 12.0 
26 . 0 720 -5.0 '3.0 2.9	 -1.6 -0. 6 *1,3 '4.0 *6.5 *7,8 *0,8*12,0*13,0 
27.0 720 '15.0 '4	 ......... 8 .0.8 *1.4 ''4.9 *6.9 *8.1 *7,4 012.0 *13.0 
26.0 lOs .8,6 -4,0 .3,0,	 -0.4 .7,7 9,7 5,6 7.9 9.6 11.7 19.5 19.5 
29.0 157 -3.5 ',O -1.0	 -0,3 0,0 .6 40.1 9.5 10., 10.0 19.7 19.4 
30.0 109 .7.1 '9.0 '0.5	 .7.9 .0,0 9,7 6.40 9.9 14.0 15.0 19.7 19.4 
31.0 109 -6.5 -4.0 -3.5	 -1.0 14.9 1.9 7,7 9,7 1t.* 12.' 19.9 19.0 
32.0- 104 '19.6 -5,0 -40.9	 '0.5 -9.40 1.6 9.4 10.1 11.0 19.8 19.0 19.3 
33,0 150 -5.5 .76.9	 '.3.1 -0,0 1,40 5.1 010.5 11.0 13.8 15.0 16.1 
36.0 109 -7.3 -'6.0 '.5	 -2.5 -1.0 ,0 7,40 19.' 11.0 12.0 11.5 13.9 
35.0 104 -11,5 -10.0 -5,5	 '.4,6 -0,7 2.8 9.1 10.7 10., 11.' 14.0 14.4 
36.0 159 -1.7 -7.0 5,9	 .5.40 .,0 ,3 7. 19.5 16.' 11.7 10.4 19.3 
37.0 107 '17,5 4.° -6.9	 '5.1 -2.4 '.1 40.7 02.' 10.6 15.0 23.0 25.0 
36,6 109 -9.6 .9,9 -7.'	 '5,5 •'.8 '.9 7.9 0,40 7.0 19.0 25.' 25.7 
39.0 1040 -19.9 -it.' -10.5	 '.0,9 .1,0 1.0 1.0 00.9 16.6 17.8 10.9 19.3 
172.0 1014, '19,6 '.8,0 ,40,0	 '.6.9 -3.7 1,0 9.4 11.' 14.6 16.0 2t.7 21.9 
401.0 102 -14.4 -10.9 -10.'	 -7.0 -3,0 0,' 0,3 10.5 15.' 17.7 19.0 19.0 
42.0 157 -13,5 -17,0 '.19,0	 -10.0 .6,0 0.7 0,5 1'4,5 19.0 140,7 21.4 20.5 
43.0 100 '15.2 -10.9 -40.1 9,0 0.9 040.3 00.7 24.0 214.9 04.9 
45.0 90 '10.2 -17.0	
-11.0 -3.0 4.' 17,' 15.1 16.n 25.9 240.9 27.8 
45.0 95 -15.9
-11.7	 -11.1 -8,0 4.4 11.' 17.1 20. 23.7 29.5 22.5 
48.0 96 -11.1
-10.9	 7,4 -3.0 4,7 10.5 19.' 23.0 39.9 39.0 39.2 
47.0 85 -10.3 -9,7	 -5,7 -0.1 4,1 11.5 17.9 26.9 27.0 29.7 29.3 
48.0 85 '0 9 .1 -7.0 -5,8
-0.9 5,3 11.5 16.0 22., 23.1 03.9 23.2 
49.0 83 -13.5 -0.40	
-6.0 -1.0 40.1 12.1 17.9 20.40 20.8 29.1 22.1 
50.0 81 -19.0 -5.0 -0.0 9,! 12.6, 09.5 29., 25.7 05.t 26.2 
51.0 7, -'.5 -40.1 -p.9 7,3 10.5 17.7 19.6 32.' 37.0 31.0 
52.0 66 -11.1
-10.5	 '4.7 -0.5 0.'l 11.8 17.1 20.o 20.5 30.9 30.7 
53.2 60 -11.5 -7.40
-6.3 -1.' 0.3 14.7 39.5 21.o 25.' 05.6 23,40 
54.0 55 -1 4 .4 -11.7	 '7.9 -1.40 7.9 15,44 22.1 25., 26.4 25.8 25.9 
55.0 53 -11.9
-13,7	 .0.0 -2,7 5.0 15.9 23.1 23.' 30.5 31.7 31.1 
56.0- 440
-15.2 -17.7 -11.7 -1.7 4.3 11.7 14.0 21.0 31.7 33.' 32.3 57.0 37 '15.1
-9.1 -3.4 1.5 17.1 19.' 24., 24.0 25.4 25.4 
58.0 30 -10.0
-14.4 .4.0 5.1 15.9 20.S 29., 29.4 29.5 09.3 59.0 20 -11.0
-13.0 -1.0 5.0 .9 140.7 29., 21.0 21.7 23.9 
56.0 12 -20.9
-40.1 1.5 9.44 9.3 O,e 9.7 9,7 9,7 
61.0 40 '39,0 '.6.1 0.9 9,7 02.5 17.0 12.0 11.0 13.0 
62.0 , '59.4
-1.0 7.47 7.4 7.0 7.0, 7,40 7,14, 
63.0 6, '10,1
-19.0 0,44 2.3 3.0 2.9 .3 2.5 
64.0 2 -5.7





Pooltine i* wind from the right (165°). 




RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 9.10 
DATA SOURCE OCTOBER 
ELETION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tuoi)
EASTERN TEST RANGE 
SER1AL cOMPLETED 0 10 27 km PATRIC K	 AFB, 7 28 14 N 80 36 W JAN. I • 956 to NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED O.to 27 km CAPE KENNEDY, 5 28' 29' N 800 33' 0 NOV. 18, 1956 to DEC. 31 1967 
RAWINSONDE FLORIDA - 
ROCKETSONDE 28 to, op CAPE KENNEDY, 5 2829' N 80' 33 0 JAN. 1,1860 to DEC. 31 1967 
FLORIDA _______	 ___________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGEC. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 088 SPEED	 (DEO)	 0.138 1.000	 2.280	 5.000 15.800	 80.000 84.100 95.000 97.720 99.000 99.865 SPEED )DEOI 
Src 744 12.0 -11,9 9.i -7.7 5.6 .3.5 1.I .5.9 '2.'4'3.5 ''4.6 *6.9 *8,5 
1 . 0 799 17.O I5'9 -13.5 II.S '8.3 '5.0 -1.1 '2.5 *6.3 '8.2 .9.3 *12.0 .44.0 
2'S 799 18.0 -12.2 -9.7 '8.4 .'I.? 0.8'2.7 *S.'4'7.7'9.6 '12.4 '43.0 
3'U 744 I3.O I1.9 -IS'S 9.4 -99 S.9*2.806.7'8.'4'9.7*Il.9*13.0 
4 . 0 749 16.0 I2,I -11.1 .8.9 .4.9 1.0 ,3.2 *6.8 *0,7 *9,9 '11.6 °12.0 
5 , 0 749 2U.0 48.9 13'812'O-ID.0 -6.4 1.6 '3.2 '6'' '9.2 '10.5 '13'' I5•5 
6 . 0 744 22.0 -20.9 .45.7 .43.5 -,'9 7.6 -1.7 9'I '6.9 09,9 *11.7 '45.9 0 46.2 
7.0 749 26.0 29'9 -19.2 .16.7 -13.6 .0.0 -1.9 .4.0 .7.9 .40.6 .13.1 .16.6 .17,0 
. 0 . 0 799 '28,0 '73.4	 -19.0 45.8 'I 0 2.39.I'9'0'II.5'15.5°20.9'29.S 
9 'o 749 37.Q 33.925.2-22.119.Il'82.89.9*II.9'I6.l*l'.2*26.9'28.0 
II'S 749 '37.5 •35.9 3I.3 -26.4 Z2.7 '14.1 2.9'5.9'I9'3'I'.D'23.S'3'4.936.0 
II'S 749 '52 . 0 47.9 -35.8 -32.0 .76.6 j6.4 3.3 7'O '16.1 '24.0 '27.1 034.9 '39. 
2'S 799 '59 . 1 49.9 38.8 '33.6 20.2 ,8'I 3.8 '6.9 6.3 '23.2 '27., '33.'4'34.5 
13'O 704 '42.0 . '90,9 34.9 -32.7 -28.3 IO.I -4.8 '5.3 *12.6 *18.0 *24.3 *25.9 *28.0 
II'S 749 '41 . 0 '39.9 -35.2 -28.7 -24.1 .,S.4 '4.6'2.'4*8.'4'I2.5*I'4.O*21,'4'22,5 
IS'S 794 • 35.5 26.4 -22.7 -19.7 -42.2 9.I *4.5 *6.4*8.5 011.1 °I4'9 48.0 
46 . 0 749 '30.0 27,921'S-19'11'4'7 .t.9'2.9 *5.9*4.8*6.7*0.I*5.9* 3.0 
17.0 744 19.0 '10.9 -13.7 .11.8 9.8 -6.4 I. 8*l.I*3.7'S.'4'7.5*I0.9* IS'S 
tO'S 799 '15.0 '13.9 -9.4 '0.0 '6,6 .9.3 -, I '0.9 *2.7 '9.3 '6.2 '15.9 *47,5 
19.5 794 '9.5 7.8 6.6 5.I -3.2 .0. 7*j,'4*3.2*9,7'5.9*9,9'I6,5 
25 , U 799 -6,0 '6.6 -5.6 '4,4 .2.5 -0.9 *2.0 *3.8 '4.8 '5.7 *7,9 *9.0 
21 . 0 794 9. 7.9 S.9 '4.9 9.0 -2.4 '5.3 *2.5*3.6*9,3 '9.9 .8.9 '15.0 
22'S 749 'ID'S 6.9 '5,7 '9.9 .2.9 '0.3 '1.9 *3.8 *4.2 6.I *7.9 *9,0 
23,0 799 .9.0 -8.9 '6.9 5.4 '3.9 .2.3 0.2 *2.2 *3,9 'S.I '6.4 *7,9 *9,5 
24.0 749 '17 . 0 -9.9 6.7 '5.1 3.9 .2' I 5.2*2.3'9'2 *5.3 *9,9 *4'5 
25,0 749 '10.0 '7.2 '5.0 '4.7 .2.5 -0,3 *2.3 *4.2*5.5 '6.1 *8,9 '10.0 
26.0 799 12.0 I0.9 '2.9	 5.6	 _5,5 -3.0 0.9 '1.9 *3.0'5.5'5.0 *7.7 *8.0 
27.0 799 '10.0 '8.7	 '7.	 . 5.9 -3.6 0.7 *I,9'3.7'4,6 '5.5 *7.9 '11.0 
28.0 74 -'8.2
-
-7.9 0.9 8,7 7.9 7., 130 11.0 19.3 
29.0 8, .8.7 .5,0 .6,1 -4.7 0.7 4.9 6.6 9,, 9,0 3.7 9.4 
30.0 Os '7.7 -6.9 .5,2 0,7 4.', 3,9 8., 89. 10.7 10.9 
31.0 05 '11.4 .9.5	 -7.4 .3.0 9,7 8,9 7.4 9., 18.' 19.5 11.9 
32.0 914 -19.1 -4.5	 -7,9 .4,0 9,9 5,14 9.5 18.0 13.' 09,4 13.7 
330 90 '105 _10.4	 .0,7 .44, .0,0 4,5 7.5 10.fl 10.5 10.8 10.9 
34,0 95 15.7 -15.0	 .10.9 ,*, -0,8 2,0 4.' 4. 7.' 7.7 7.9 
35,5 91) -14.1 -16.9	 -19.2 .8,7 '4. l. 4.9 5,0 7. 9,7 9.0 
36.0 95 '13.5 .jS,fl	 -13.1 .8,7 .5,2 0,5 .9.? 5,, 7, 85 80 
37.0 90 -19.2 19.'	 -17.. 4, -10,2 '5,2 0,8 4.5 5.* 9,, 9.6 0.4 
38.0 09 '22.5 -16.4	 .13.0 -11.0 '3.1 0,9 5.3 6,n 9.4 0.. 9,3 
39.0 95 -17.9 .55,8	 -10.9 -50,8 *9,7 ,5 3,4 9,, 10.5 51.' 12.0 
48.0 95 -20.4 -14.'	 -1'.4 -10.0 -4,0 .5 6., 7., u.n 18.0 10,9 
'41,5 Os
-24.5 -20.°	 -15.3 .0.7 9,9 4.2 7.7 II.. 82.? 12.8 17,0 
40.5 97 '26.5 .27,8	 '15.8 -9,4 '5,4 9,5 7,7 8.0 19.fl 11.0 13.2 
43.0 97 -20.0 19.0	 -17.8 "10.' 1,8 4,2 .	 7.1 7.0 19.0 1'.7 12.0 
'84,0 9s
-27.7 '19.5	 '16.6 . 10.8 "9,7 4,' 80.4 12.5 13.4 15.' 14.4 
'#5.0 9 57.3 .17.0	 -15.5 0.6 .9, 7,0 00.' 19.0 15,7 16.2 16.1 
46.0 93 -21.2 17.0	 -16.1 -10.1 .0,8 8,3 9.5 10,8 89,? 18.7 19.9 
57,5 91 -23.5 20,0	 -17.5 -10.' .4,8 5.7 II.' 12.0 1'*,l 15.? 15,4 
'#8.0 89 '23.6 19,n	 .118.1 -00.0 .4,0 3.7 80.1 10,9 1.9 13.4 144.4 
49.0 04, '31,9 -27.0	 .17.1 11,' -2.7 3.5 9.8 10,0 5.0 t9,9 83.1 
511,0 Os '29.6 -25.' .20,'O .10,8 .9.0 5.1 7.9 9.' 18.0 14,6 1'4.7 
51.0 7q -22.9 -20.'	 '19.5 .0.0 -2,4 1.5 6,7 0.0 9,4 9,5 9,4 
52.0 75 -22.1 '20.'	 -17,' -12.0 -1,8 .* 3.4 5.8 10.' 1.7 12.5 
53.0 70 -19.8 -19.7	 -17.7 -13. '0,4 '.5 6.5 11.5 13.4 16.5 15.9 
54.0 63 02.2 -20.4	 17.9 -12.' -5,4 4.4 4.9 6.0 14.0 14.9 14.4 
55.0 57 -21.1 -20.7	 -19.8 -16.0 -0,2 0.0 5.' 4,4 9.0 0.5 9.3 
56.0 50 -70.5 -20.9	 -19.5 -15.7 -9.0 -7,0 I.' 2.n 3.7 4.5 4,44 
57.0 40 23.O -23.0 .17,0 .8.7 '9.4 3.0 9,0 3.4, 5.0 3.8 
58.0 35 -27.2 .23.0 -20.' -18.5 I.' 7.' 18., 15.5 14.8 18.9 
59,0 27
-25 .5 -21.0 '10,8 '9.7 8.2 9.7 26.. 26.6 24.7 25,1 
60,0 2? -29.5 .26,0 -20,5 .9,9 '0.' 35.3 20.. 29.9 29.9 29.4 
61.0 Is -30.5 2'' '10.0 -'.1 72.' 32,6 39,7 34,9 30.4 
60.0 4 -20.3 -19.0 0,41 9.0 l.a 9.0 1,1 1.1 
63.0 2 -19.7 . -20.0 -18.0 -87.7 17.6 -17.4 -17.4 -17.6 
64.0 I -13.0 .jS.fl 
65,0 1 .0.3 .9.1 
66.0 I -1.7 3.1 
67,0 1 "2.2 p,ojj,, 5, ,oird from the right (165'). -2.40 68.0 1 -9.6 Neg.tive 1, wiod Sow. the loft	 (345'). -0.4 69.8 4 0.5 0.3 
70.0 t 0.4 5.4
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 9.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 IA. PATRICK	 AFB, 7 28 14' N 80° 36W JAN. I, 1956 to NOV. I?, 1956 
RAWINSOPIDE FLORIDA . (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 2? km CAPE KENNEDY, 5 28 29 N 80° 33' W NOV. 18, 1956 to DEC. 31, 196? 
RAWINSOIPDE FLORIDA 
ROCICETSONDE 28 km op CAPE KENNEDY, S 28'29Il 80° 53' W JAN. 1,1960 to DEC. DI 196? 
-	 - FLORIDA _____________________________ __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT pIVISION. AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. AL5BAMA 
ALT NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAO	 DIR 
(KU) 69$ SPEED	 bEG)	 0.135	 1.000 2.280 5.000 5.900	 00.000 84,100 95.000 97.720 99.000 99.866 SPEED (DES) 
SFC 120 11'O 8.9 .1.7 -6.4 -s.o-o.'*o.o'2.S'3.5 .''6.5°7.o 
7 . 0 720 2I.0 -12.7 i0.' 9.'I .S.S 0.7 *3.1 *6.6 *8.6 *70.8 019.0 *20.0 
2 . 0 720 20.0 -13.0 -11.2 9.S -5.6 .0,8 *2.9 *5.0 00.3 09.6*3.50 78.0 
3U 120 19.0 I'I.3 •jI0 -9.0 ..6 l.'4 02.1 '5.7 07.0 010.8 't5• *16.0 
900 720 2'I.O 15.9 -13.7 -11.3 -2.0 '1.9 00.6 01.8 011.8 018.0 019.0 
5.0 720 23.0 -10.3 -16.1 -13.9 .9.1 -2.7 *7.6 *0.8 08.9 013.2 020,0 021.0 
600 720 3U.0 -20.9 -10.3 '15.1 I0''t 3.6 01.0 06.6 *4.3 *18.9 *20.6 027.0 
7 . 0 720 33.O -29.3 -20.' -17.6 I 2.44.3*l.3*7.8*l2.7*l8,8*2S.0*26.0 
8.0 720 '42.0 -31.7 -25.3 -20.0 I'I'3 -5. I '7.3 *0.2 0i't.8 *20.6 *36.0 *37.0 
9 . 0 720 97.0 -32.0 -26.3 -23,0 '16.5 .5.6 *7.7 *11.1 '75.8 *20.7 °9500 096.0 
10 . 0 720 53.0 -36.7 -31.0 27.5 4001 .8.3 ,2''I 040.0 *76.5 023.'I *59.0055.0 
11 . 0 720 56.Q '40.7 '.36.5 -3j.3 -20.9 _7.3 '27 011.1 '19.5 *26.9 •58.0 'S''o 
42'S 720 '48.0 Q.636.231.322' 1 '.0.6 *3.7 *11.1 017.6 *28.0 '69.0 '70.0 
l30 720 99.0 '.37.7 .3 3.9 -29.1 20' 7 -9. 2 02.1 *11.0 016.5 023.4 '67.0 '68.0 
9 . 0 720 '13.'0 .33.4 -31.0 -29.3 40.3 -8.4 '0.8 *7.5 *12.1 *18.9 052.0 003.5 
75'2 720 '. 3 7. 2 29.32'4.527.0 10.6 -6.9 _0.l *5.2 *9,5 '12,'4 '97.0 °'42.O 
16'O 720 -2 9. 0 25.3 -20.9 -17.6 -p2.7 5.9 _Q. °9.6 01.2 *12.' 028.0 *29.0 
17 • 0 720 -27.0 21.'i .48. 315.010.3'4.6 00.3*'4.5 06.7°9 . 9 '3900 090.0 
8.0 720 20.0 15,9 4306 I.S -7.0 '.3.1 *0.3 03.9 *5.0 *8.2 .19.0 020.0 
I90 720 13.0 12.7 -9.9 0,3 -0.8 -2. I *4.0 '3.2 *9.6 *7,9 '13.0 '19.0 
20.0 720 12.0 -8.9 -7.6 6.S -'4.5 _l • 0Q.9 *3.3 09,9 08.3.18,00 19.0 
21.0 720 -17.0 8.2 -6.0 .5.5 .3.6 ,0.9*l.0*3.I*9.305.3*l0.S* 11.0 
22.0 720 12.0 -0.9 -1,9 6.0 .3.7 _O.7*l.3*3.0*9.4*9.9*ll.0* 12,0 
23.0 720 -12.0 -0.3 7.3 S.0 -3.7 -0.8 01.6 *3.609.8 '5.9 '7.0 *8.0 
25 . 0 720 1300 9. .7.5 6.I 9.0 '0.9 01.5 *3.7 *5,3 '7.1 *10,0 011.0 
25.0 720 '. 47.0 1I.8 -0.8	 . 1.0 -'4.7 '.1.3 '1.3 *'l.O '5,5 07.2*11.5*12.0 
26 . 0 720 7'l.O 10.7 9.5 -8.3 -5.4 -1.9 '7.2 *4.2 00.8 *7,6 '12.0 013.0 
27 . 0 720 10.0 '11.6 -10.3 -8.7 -6.0 -2.1 01.2 *9,708,9 *10.2 *75.0 018.0 
28;0 80 -09.0 -10.0 .9.5 -3.9 0.t 5.3 10.5 I'I.n 16.t 16.7 15.9 
29.0 90 -11.4 -10.0 9.1 .0.0 .0.t 3,7 9.5 11.0 20.7 27.0 27.1 
30.0 90 -12.7 11j7,fl -10.7 -4.9 -0.1 5.' 15.' 18.7 15.t 16.2 16.1 
31.0 97 -7.6.3 -14.5 -00.7 -5.5 -0.7 4,0 74.5 9.0 9.7 10.0 10.0 
30.0 91 -1 9 .9 ' .12.' -12.t -7.7 t.7 3.5 5.5 7.o 10.7 It .7 11.8 
3.0.0 97 -19.5 .13.0 -16.2 .5.6 -7.1 1. 7.' 11.0 1.9 7.2.5 12.6 
30.0 9. -10.2 -16.' -14.8 -10.1 -1.2 1,5 7.5 5., 13.7 144.1 14.4 
35.0 97 -10.1 .17.0 -15.9 -17.6 -1.0 '.' 10.4 11.5 21,1 22.! 22.' 
3ó.0 92 -21.0 -15.7 -16.9 -ii.? -1.t 0.0 4.1 13., 22.7 21.0 23.0 
37.0 Ot -26.7 15.0 -17.5 -11.0 '.4.7 t .7. 0.0 12., 20.! 28.0 21.7 
38.0 95 '24.7 -27.° -19.4 .14.7 -5.3 0,9 9.4 14.0 20.' 20.9 20.9 
39.0 90 -2.7 .27.0 -19.3 -13.0 -4.7 1,9 11.1 11.0 20.! 20,4 21.0 
417.0 91 '.31.4 .24.0 -21.2 -12.4 .40,0 6.4 90.7 1.0 19.' 114.4 14.7 
41.0 91 .31.0 -27.4 -25.2 -14. .4.4 6.9 11,0 00.0 16.1 16.7, 16.7 
42.0 93 .2 q .s 27.0 -24.1 "11.' .'l,tt .0 9.7 1-7.0 14.7 05.1 15,18 
'45.0 92 26.0 -25.9 -24.1 '11.1 -'.7 5.9 15.5 15.0 22.1 23.0 22.1 
44'6.0 04 -21.6 -21.5 -19.0 -It.' -1.7 5.0 15.0 19.0 21.! 21.0 22.0 
45.0 07 -36.0 -19.' -18.2 .9,' -,' 0.0 19.7 24.n 25.7 24.5 20.9 
48.0 57. -20.7 -19.' -15,1 -9,0 -1.4) 12.0 23.7 30.7 31.' 39.9 32.0 
47.0 02 -27.9 -21.1 -17.48 -9.9 -1.5 11,9 24.4 29.1 39.' 140.1 40.2 
418.0 02 -27.0 -10,1 -16.4 -11.0 -9.5 744,7 20.5 23.1 23.7 24.0 210.1 
49.0 95 25.2 '.19.0 -19.' 12.4 0.5 14.5 20.4 25., 20.0 itt.' 317.4 
50.0 06 •20.5 -27.1 -27.9 -17. 7 -I,' 0,5 19.5 20., 21.' 22.0 22.4 
51.0 77 -20.2 - -22.4 -07.0 -4,! 7,0 16.7 21., 23.9 214.0 24.3 
52.1 7 .37.3 .3fl1 "05.1 16.l 'l.' 7.! 15.2 16.0 25.9 25.0 25.0 
53.0 70 -34.1 -29.2 .16.0 .6.1 11.0 14.5 21.s 05.' 25.4 25.7 
518.0 61 -35.4 -29.4 -27.9 -19.9 -5.5 9,7 16.9 20., 26.44 27,,11 26.9 
511.0 5' -33.2 '.25.0 -25.2 -10.9 '0.0 10.2 16.'l 20.. 21.5 2.0 20.0 
50.0 77 -29.6 -25.9 -210.4 -20. .9.9 2.9 10.7' 12.0 14.1 14.5 14.6 
57.0 44 -29.0 -29.' -23.7 -09.9 -10.0 9.5 11.5 12.9 13.4 13.7 15.7 
518.0 34 '2 7 .3 -24.9 -17.0 -9,0 4.5 tO.! jq., 15.7 7.9.1 19.9 
59.0 20 -31.6 -25.6 -11.4 .4.5 9.7 14.6 16.0 16.4 14.6 16.6 
60.0 21 -30.0 -339 -17,7 -9.0 10.7 16.9 22.7 23.7 23.3 23.3 
60.0 17, -32.0 -23.5 9.0 9.5 3'4.l 34.0 34.4 346.7 34.7 
62.0 15 .39.9 3t.' -11.5 7,6 25.' 20.0 24.4 24.7 218.9 
63.0 It -39.1 -35,9 -15.5 7.3 12.5 13., 13.6 11.4 13.4 
6'4.0 7 -65.1 -39,0 -29,' 9.0 10.8 10.. 10.6 19.4 10.6 
65.0 7, -27.9 2.fl 15.! 18.9 19.1 19.' 00.2 19.3 
64.0 6 "20.? -14.2 32.4 30.0 37.0 32.0 33.0 33.0 
67.0 6 '25.6 Positive 1* oiod from the right (165'). -114.0 -10.7 -6.6 -6.' -6.7 -6.1 -6.3 
68.0 0 -16.2 llogotivc 1* ,4rnI fro. rho loft (345'), '.10.5 "5.4 -6.fl -5.0 .5.0 5.0 5.9 
69.0 2 -20.1 . -10.9 16.1 16.6 16., 16.6 16.7 16.7 
711.0 2 -19.9 -19.0 20.5 29.' 29.7 29.7 25.0 25.11
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RIGHT AND LEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH 	 TABLE 9.12 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t,rs)
EASTERN TEST RANGE 
$25181. CONPI.ETED 0 lo 27 So, PATRIC K	 AFB • 7 28 14 N 80' 36 W JAN. I,	 956 to NOV. 7, 1998 
RA11NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPI.ETED 0 to 27 km CAPE KENNEDY, S 28' 29 N 80 33 W NOV. 8, 1956 to DEC. 31, 1967 
- RAWINSONDE FLORIDA 
ROCKETSONDE 281,, op CAPE KENNEDY, 5 28'29N 80' 33 W JAN. 1,196010 DEC. 31 967 
FLORIDA________ _____________________________ __________________________________ ________ _________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 080 SPEED	 (DES)	 0.135	 1.000 2.280	 5.000 5.900 $0000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SFC 194 9.O 8.9 8.0	 6.6 .3.9 -I.! •1.1 *3.! *9.6 05.6 '6.9 *8.0 
l . a 794 21.0 t6.9	 -13.8 .11.8	 9.9 -S. 0.9 *9.6 *8.0*0.6+10.9 '16.9 '18.0 
2'O 19* )6.0 I3.8 -11.6	 .9.7 .5.7 -0.6 *3.7 ,7200.7'9.8*12.9* 18.0 
3'Q 149 '2 7. 2 '28-9	 I6.2 -13.7 -l.9 .6. 3l.2*2.9*6.0*8.M'l0.O*14.9* 17.0 
4 • Q 790 29.0 77.9	 19.S -15.0	 -12.0 .7.3.l.8'3.0*6.7*9.q*Il.5*I7.9*22.O 
8 . 0 199 31.0 27.9	 22.4 -17.0	 -13.6 .8.4 -1.9 .3.5 *8.3*11.2 *17.1 *20.' 32.ø 
6.0 199 3I.Q -24.7 -19.5	 -15.1 _9.6.2.7,3.2*8.2*12.0*18.5*28.9*4O.5 
7Q 194 38.0 32.'	 25'2 -19.0	 -16.8 11.0 3.l '9.2 .8.6 .10.6 *17.8 .28.9 55'o 
8.4 I94 37.tJ 36.9	 29.8 .22.3 -18.7 tt't .3.7*9.I*l0.3*I5.0*22.7*3't.t*SS.O 
9 . 0 194 36.0 34.93I.526.1219 '13.8 '3.8 *9.7 •tl.O'lB.0'24.7'36,9'49.0 
10'O 749 41.0 46. 934.5_29.023.V_I6.0_9.7*5.7*I3.7*t9.5*267*37_9*S8_U 
110 794 9b.0 40.2 .31.6	 .06.2.I7.3.5.7*6.0*14.I*24.0*31.2*38,9*90.0 
120 144 66'U .49.9.38.8.34.226.6 8.5 5.8*6.*6.6*29.0*322*90.9*9.S 
13'O 729 62.4) '9 3.9	 .36.1 29.8.25.8 -7.5 .6. I 4.7*13.5'22.0*2'.l'37.9 49. 
19 . 0 794 -45 . 0 41.9	 29.5 .24.0.21.9.l5_2_5.7*3.2*107*19_8*20_2*23_9260 
15 . 0 794 95.O 35. 929 . 221 . 8	 -10.1 -13-3 '5. 3'2.8 '8.312.015.5'20.922. 0 
16.0 799 32.2 3Q.9	 22.7 19.I 16.5.Il.6.9.5*2.7*79011.8*136*I69* 18,0 
7 . 0 749 27.0 20.2 -16.8 .I4.3I0.2.3.S*2.3'7.9'9.8*I3.2*I7.9* 19.0 
I B 'O 194 22.0 21.9	 -16.8 14•0	 .11.6 .7.8 -2.9 2.l *6.9 '0.6 *10.7 019.9 18.0 
1 9. 0 194 )I.0 )s.9	 -12.8 .11.0	 9.I .6.9.2,00I.5*9,5*6,9'7.7*Il.9' 13.0 
20 . 0 744 20.0 I9.9	 1I.6 '0.0 -7.6 4- l.4*0.9*3.6*5.56,9*9.9*l7,0 
21 . 0 799 22.0 i9.910.68.56.2 .4.2 I.l *0.9 *3.8 4.i .6.! *9.4 '10.0 
22.0 794 10.0 -.16.9	 -8.5 7.3 -6.3 •4.9'I.9'0.9*2.24.l 05_7 *7.9 Ofl.5 
23 . 0 144 1*.0 13.9	 9.5 7.8	 -6.7 .9.8 'i,50.5'2.99.4'S.1'l4.9l9.5 
29 . 0 79') 15.4t 4.9	 .10.2 -8.7 7.6 .5.22.000.903.9*9.0. *59 *9.9 '10.0 
25 . 11 7'49 '5 . 4 '15.9	 11.7 10.Q 8.7 .5.9.2.2*0.3*3.7*S.9*8.I*9.6*I0.0 
26.0 199 19.IJ 18.fl	 13.9 -12.2 '9.7 .6.9 .2.9*O.6.9.6'7.0''.3*Il.'4l2.5 
27 . 4) 79.4 - 1 9. 0 13.7 -12.0 .10.0 .8.9'2.7*I.2*5.58.9'9.9*13.9*I5.0 
-- -. 28.0 137 -17.8 -15,7 -12.5	 97 .4,44 9.0 4.9 50.8 1I.fl 3 
29.0 136 -14.6 -18.8 -12.5 "9,4 -45,6 -8.5 7.9 19. 13.9 15.7 17.0 17.9 
30.0 138 -17.8 -14.4 17.9 .9.5 .5,44 0.7 0.7 13.4 15.4 145.6 25.4 25.6 
31,0 149 1'.9 .13.0 _9.7 .7.fl -'4.8 19.4 19.0 21,0 24.' 75.0 26.0 
30.0 1)41 -20.5 -00.6 .13.8 -12.3 -7.7 .9.9 1).' 25.9 26.5 27.4 29.7 29.9 
33.0 141 -19.1 .19.5 -18.4 .4.7 0.9 12.0 24.6 27., 29.6 30.0 30.2 
34.0 151 15.9 -19.8 12.0 -51.4 -9.7 -9.1 15.' 23.0 26.0 29.4 37.7 37.9 
35.0 161 -19.2 .j7,6 56.4 -12.6 .9.9 -0.5 18.9 10.6 26.5 28.6 36.8 35.2 
35.0 151 -29.6 -22.4 .10.4 -16.0 '10.7 0.' 15.0 21.4 23.0 07., 29.8 20.0 
37.0 141 -25.2 .53,5 .19.6 -13. 7 -9.9 14.2 52.4 29.0 30.4 32.9 337 
38.0 141 37.6 -37,4 .59.9 -25.5 -18.' .9,0 14.0 25.0 2'.. 34.6 39.4 39,7 
39.0 147 -35.8 -35.8 .37.4 -26.0 -16.' -9.0 17.7 26.0 35.. 5j.*, 49.4 449,4 
411.0 152 -48.0 -35.6 -30.9 -26.6 '16.' -9.4 17.0 30.2 33.0 44.4 53.9 53.5 
41.0 142 -49.9 -30,6 29.0 -29.0 '1?,' -9.4 17.2 27.' 33.0 39.4 47.8 42.3 
92.0 150 -68.5 -40.8 20.9 -23.0 .15.0 9.5 15.0 29.' 38.0 30.9 35.9 35.4 
+3.0 1311 -3'.S .27.0 _55.0 -22.8 -16.' -0.' 10.0 545.5 3_.o 35.0 35.' 34.4 
44.0 142 34,8 -30,8 -26. 9 -27.4 -15.4 .1.5 13.0 24.' 31.0 37.6 49.7 45.5 
95.0 139 30.0 -34.6 .27.0 -24.4 - 1 0 -8.7 19.9 24.4 39.0 35.9 42.6 42.0 
96.0 137 -4'.) -39.8 .27.0 -25.1 -17,1 -I.' 5',9 25.7 20.0 32,4 39.4 39.5 
47.0 136 -69.5 -37,4 29.0 -24.6 '18.' -9.5 1'.4 25.4 27.6 31.4 35.0 35.' 
48.0 134 41.3 .30.6 30.0 -25.9 -16.0 .7 13.5 2).' 29.0 30.4 311.0 40.8 
49.0 130 '35.5 .34.2 _30.7 -20.5 -j2.9 8.7 12.0 10.5 31.o 31.0 89.' 41.9 
50.0 127 -482.8 -42.? -38.1 -20.9 -j2.0 0.0 10.0 20.0 29.1 20.7 39.5 39.4 
51.0 121 489.5 -44.9 -20.6 .2)4.9 -15. 2.0 14.5 22.' 2).o 20.9 33.9 34.0 
52.0 115 -52.8 .49,0 .30.4 -25.' -18. 0.0 13.9 25-9 27., 27.0 35,0 3.0 
53,2 110 -52.2 .32.0 -20.4 -24.5 -15.6 18.0 21.5 25.. 27.7 29.4 25,0 
56.0 107 -44.2 -44.44 .	 20.0 -29.4 -j57 9.4 14.8 10-fl 27.' 30.9 35.6 35.7 
55.0 9? -40.2 .35,0 -30.4 -17.9 0.7 10.9 23.5 31.9 35.6 3'4.fl 30.8 
56.0 81 52.j -46.0 .33,0 -19.1 -9.8 19.1 20.0 33.9 39.4 30.2 30.5 
51.0 57 .55,3 -47.5 -30.6 -22.1 .3.4 1.4 23.7 25., 39.5 34.9 35.0 
58.0 58 -49.1 -38.0 -27.5 -17.9 -4.8 10.0 31.5 34., 39.7 30.2 30.3 
59.0 34 -46.0 -33.8 21.8 -9,9 7,1 32.9 33., 33.6 33.0 33.9 
60.0 2a -39,5 -29.' -25.5 -14,9 -7.5 15.0 20.. 20.' 09.0 20.0 
61.0 15 39.4 -27.4 .14.0 .0.4 2.4 27.0 23.9 22.3 23.3 
60.0 9 36.8 .34.7 -14. fl 28.7 25.6 29,0 29.0 26.fl 26.9 P	 1401	 8	 14 d 14 1. 105*
-39_n -29.4
-29.5 -20.5 -20.4 -20.4 Negotive 1. *iod from the left (345).
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RIGHT ANDLEFT CROSS WIND COMPONENTS 75 DEGREE FLIGHT AZIMUTH
	 TABLE 9.13
DATA SOURCE ' ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 08827km PATRICK	 AFB, 7 28' 14' N 80 36W JAN. I • 956 to NOV.17, 956 RAI1NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 2829' N 90' 33' W NOV. 8, 956 to DEC. 31, 1967 
RAWINSOIIDE FLORIDA 
ROCIIETSONDE 28km op CAPE KENNEDY, 5 28 29' N 80' 33' W JAN. 1,1960 to DEC. St 1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KU) EBS SPEED	 (DEe)	 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.700 95.000 97.720 99.000 99.885
MAX	 DIR 
SPEED (DES) 
SFC 0786 -13.0 10.8 t.3 '8*9 5.3 .2.8 .a.3.l.8,3.805.S•6.2*0.2*12.fl 
1 . 0 8766 -29.0 It.3 12.6 I0.'l '0.5 "1.0 0.0 +0.3 +7.8 '9.8 *12.0 .It.3'28.Q 
20 8766 30.0 20.6 '13.8 -11.0 '7.6 .t.5.Q.903.'4,6.9*8.9*!I.0*I8.33l,o 
30 8766 '36.0 -20.5-16.0-12.5-9.7 -5. ............................... 
40 8786 '35.2 2t.S 10.3 -13.0 .10.9 .6.3 -0.9 '3.1 .6.' *9.7 .11.0 *18.6 *33.0 
5 • Q 8766 '30*0 30.5'20.21S.8'12.3 7. I '1.2 '3.0*7.! '0.7' 12,7 '20.2 '32.0 
6 . 0 9766 't'l.0 -31.0-21.7-17.3-13.8 .8.3 'I. 7*2.9*7.3*I0.501'l.0029.'t*40.o 
1'O 8786 ''43 . 0 3'4.7 '23*0 -19.6 -15.9 '9.3 '2.0 '3.1 '7. II.I IS.2 ,77.0 055.5 
8 . 0 8768 -'46.0 '36.7 '25.9 -21.7 .17,8 -10.6 -2.0 *3.2 *8.9 *12.3 '17.1 '29.1 *50.0 
9 'o 8766 -53.0 'IO.I 28.9 -29.6 -20.1 -12.3 2.9 *3.5.9.1 'l't.I '19.2 '32.5 ''49.0 
10 . 0 8786 63.0 65.0 '32*9 .28.3 '23.) '11.0 '3.5*3.9 '10.8 '15.1 '21.2 *35.9 58.l 
IIO 8768 '63.0 99.5 -37.8 -32.1 -26.2 -16.0 9.3 '0.! *11.9 *17.3 '29.0 '38.7 S9. 
2 . 0 8766 '86*5 '52*0 -39.1	 -33.7 -27.7 '17.5 -5.0 .q.0 'II.' '17.5 *22.8 037.5 l0.0 
13 . 0 8786 '62.8 97.4 -36.8 .32.! .26.8 -17.3 -5. 8 *3.2 *10.9 *11.8 *20.1 *31 .5 *66.0 
'1 . 0 8766 '99,0 '42.S -32.7 -28.2 -23.5 '16.0 S.9'I.7'7.S 11.M '15.9 'S.5 '53.0 
5 . 0 8766 -57.0 35.3 -27.3 -23.7 -19.8 i3.7 -0.0 '1.0 .5.6 *8.6 *12.1 *22.7 *42.0 
16 . 0 8766 ''41 . 18 '29.5 -22.9 .197 '16.6 '11*0 3.9'I.0 *9.8*7.9 *10.1 *17.3 '30.o 
17*0 8766 32.0 '25*0 '19.2 I8'9 '13.5 .0.9 2.8 *1.3 *9.5 *6.7 '8.9 *15.7 *00.0 
18'O 8766 32'O '21.3 I5•I -12.9 IQ.9 .6*5 '1.5 *1.6 '9.! *5•9 '7.8 '13.5 '21.0 
9 . 0 8766 21.0 -17.3 '11.5 9.6 '1*7 .1.6'S.? '2.0 *4.2 '5.6 6.9 '11.2 '20.0 
20.0 8766 -26.0 '11,7 9.3 '7.5 '6.8 -3.5 0.'l '2.5 *9.5 *5.7 08.9 '10.1 •j9 
21 . 0 8786 '22.0 l 6.5 8.8'6.9 S.3-2.9 '11.2 *.9 *5.4 *6.7 '7.9 I1•5 17.l 
22 . 0 8766 33.J I.0 t.3 -6.1 '5.1 -2.7 0. l*3.S*5.9*7.38.8*II.6*23.0 
23 . 0 8766 -18.0 12.88.06.65.I -2.5 '0.0 *3.7 *6.1 *7.6 ''.i *13.2 *27.0 
29 . 0 8766 '27.5 -12.6-8.3-6.7-0.1 .2.6 *0.1 '3.9 *6.2 *7.6 ''. *13.4 *23.0 
25 . 0 8766 '28.0 'I 3.0-9.0-7,0-5.7 .2.9 *0.0 *3.9 *6.3 *7.8 '9.1 '11.6 .20.0 
26 . 0 8766 '1 9. 0 'I .............6.2 -3.20.5'3.9'6.O'l.9".7'I3.S'20.a 
21 . 0 8766 - 1 9. 0 9.5 15.3	 '6.8 -8,7 .3.6 'O•l *3.9 *6.9 '8.7 *10.3 '15,5 *27.0 
28.0 7199 1'.4 .j5_4 -10.9	 -7.6 '5.' -7.3 1.' 5.0 5.7 12.6 13.' 59.4 17.9 
29.0 722.
-24.6 -19.7 -15.6 _5,* .5, _0•n 1.8 4.5 0.5 jt.* 17.1 2117.1 21.1 
30.0 12144 '27.2 -15.' '11.8 -5.' -6.7 -3.7 0.0 7.1 10.5 17., 15.7 2.3 25.4, 
31.0 9262 . -17.0 -12.'	 O.7 '3.9 '3,44 7,5 7.4 11.5 118.0 19.7 25.4 27.6 32.0 1279
-22.5 -19.6 -12.0	 -17.4 ..*.4, -11,4 '.0 8.1 1.4 16.' 23.7 29.7 30.1 
33.0 72911
-1 9 .1 -15.9	 -12.0 -lfl.fl .6.8 1.6 7.7 12.' 16., 20.' 29.7 30.2 
34.0 7316 -20.1 -19.' -15.0	 -13.' '17.5 .0 7.' 13.1 17.. 22.0 31.0 37.9 
36.0 13317 31.9 -17.'	 -10.4 -13.5 -7.0 0.9 9,4 jO.fl 17.17 20.7 .97.7 36.3 
36.8 7333 32.5 -218.17 -19.7	 -10.7 .10.9 '*•6 9.3 5.' 13.0 14.0 21.9 30.7 32.2 
37.0 7339 '30.8 -25.7 -10.0	
-17. 4 -16.3 -0,1 0.6 .5 14.7 17.4 22.' 52.2 33.6 
38.0 7345 '31.5 • -24.3 -19.' -15,1 .0,0 0.7 0.0 94.6 19.l, 22.9 34.2 39.7 
39.0 7355 -36.9 -34.7 -20.4	 -19.8 -14.7 .9,0 I . 10.' 15.7 20.9 23.7 89.2 49.), 
'80.0 1357 -187.0 -38,' -24.17 -15,4 -15.9 .0,fl I .0 10.9 15.9 10.9 25.7 '84.7 53.5 
'81.0 1357 -69.9 -39.2 ..25,0	 -22.6 '. 14,0 -0,7 7,7 5fl. 15.7 15.7 25.6 47•7 94.3 
'82.0 7340 . 67,5 ..40.0 .24,9 -19.18 -15.7' -9.7 7.4 lfl.' 15.7 18.0 26.9 49,0 50.9 
'43.0 5339 .	 32.&........ 4 -23.9	 -19.9 .15,1 .......9.2...... .2.6. 17.2 17.0 27.9 2'I.c '46.2 56.2 
'44.0 7322 '34,4 .30.0 -2'.,fl	 _15.0 -16.9 -7,6 1,9 17' 19.8 27., 24.0 91.' 43.6 
90.0 1304 -39.0 -36.4 -07.0	 -19.5 -118.1 -6,4 4.2 15.1 20.1 014.9 29.4 '87.0 45,7 
43.0 7297 -67.1 .30.7 -27.0	 -19.1 -14.7 -6.7 4.9 15.7 21.9 26.0 31.' '44.7 '45,0 
47.0 1261 -41.6 .32.7' -27,4	 -15.4 -14.7 '4,3 5.4 15.5 22.0 27., 31.4 '45.1 55.9 
48.0 9239 147,3 .317.9 -25.7	 -18,6 -13.1 -6.7 6.7 15.' 23.9 24.. 31.5 '41.1 59.3 
'89.0 12114 -35.5	 . -34.4 -27.9 -15.) -13,9 ...-5 ------ 5.9 17.5 24.9 05., 32,* '43.4 47.1 
50.0 717 -92,9 -42,4 -27.4 -21.' -14.4 -6.' 4.' 17,5 24.0 29.* 33.' 35,4 40.7 
51.0 1131. -49.1 -45.5 -24.9 -20.9 _jO ...... -7,.?------0.2 07.9 24.7 27.0 31.7 39.7 41.5 
5.2 1071 -57.8 -'82.6 -20.' -20.6 -16.7 -7,9 '4. 17.4 25.7 29., 39.0 '89.4 421 
53.0 1011. -53.2 -'89.6 -27.5 -22.') 17.5 ..___-9..2 .	 - .4.2 17.4 25.4 30.7 34.4, '86.5 62.0 
54.0 929 -54.1 '49.' .25.7 -23.0 -17.14 .10,0 '4.1 12,4 24.' 30., 33,7 51.7 72.7 
53,0....A.So_
-5',5	 - _...-49, 7' -29.5 -24.. - ,117.'L_,11...2...5.9 17.4. 26.1 30.6 38.4 51.0 718.0 
56.0 73 -5'.l -57.0 -20.' -26.0 -19.0 -17.7 1,4 17.17 24.7 37,. 36.4 49.0 52.9 
57.0 640 '62.1	 - -32,5 -29.' -22.0 -11.5 3,) 1'.9 20.5 32., 35.9 '46.1 45.7 
58,0 314 -50.4 -31.' -26.' -20,6 -17.1 0,0 15.8 27.7 34., 36,4 42.6 43.5 
.59.0 393 -57.6 , -36.7 -29.7 -20.' -12.2 3.2. 15.5 25.' 336 55.1 39.7 30.3 
60.0 273 '97.6 '39.7 -37.' -27.7
-10.7 4.9 10.2 32.7 36.. 37,4 St.9 52.3 
61.0_ . _LAfi,67.5. . .. ._.....-39,6. -35.7 -2t.9....r5.2............_04..3 211.0 .	 20.7 40.4 42,6 ss. s,s 
62.0 124 -56.9 -3'.' -35.' .31.4
-13.7 2.9 21.7 39.9 35., 40.' '84.7 '40.7 
63.2
--7&_-'74,4----- --- .--. .38.4 -35,2_..--3.7,8._ ..... ','- 20,6 32.7 39.9 39,9 30.0 39.7 
6'8.O '49 6.1 38,11 -30.4 -16.' 4, 19.7 30.', 35., 36,1* 34.7 35.9 
65.11 .....39.._r57,5__.
- -2',7.....-1.I..4.._-..-2,7 94,0 27.7 37.2 37.0 39.4 39,5 
66.0 29 54.2 -27.6
-12.7 0.9 20.7 26.4 32.' 30.7 30.0 33.9 
-	 ..............7-----l9,0--3,9-2.5.*.. 31.8 35, 33,7 01,4 33.4 
68.0 29 -6'.6 -45.6
-19. -4.9 5.4 27.6 31., 31.0 317.4 31.7 
88.8 .	 2), -69.0 0, .1.3 from Oh, right	 (165)...o,,o .'218.8-	 --- '0.0 14.4 10.7 27.0 27.7 27.0 21.9 
18.0 25 54,1Neg*tive 9, wind from the 1*29 (%5 ) 	 -57.7 -1 5 .0 -7.2 22.0 27.0 39,* 29.4 05.7 29.0
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH	 TABLE 10.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met.,,)
EASTERN TEST RANGE 
SERIAL COMPLETED 080 23' km PATRICK AFE, 7 28	 4' N 80' 36' W JAN. 1,1956 to NOV. Il, 1956 
RAWINSONSE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 08, 27 Sn, CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. 19, 1936 88 DEC. 31, 967 
RAWINSOIISE FLORIDA 
ROCKETSORDE 28 km op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. 960 to DEC. 31, $967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION • AERO-ASTRODYNAMICS LABORATORY 
GEORGE 'C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 (DES)	 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.665 SPEED (DES) 
SFC 79.4 .0.0 '7,9 6.5 -5.2 -9.1 -2.2 0.0 .2.6.M'9*5.9'7.5*9.9Il.0 
I'O	 .7',., '14.0 13'9 '40.7 '9,2 7.8 _4. 7*2.0*9.9*19.3d16.5*18.4*22.4*23.S 
2'S 749 13.l -10.9 4,7	 9.9 _3.6 -S.2'S.O'13.B'l6.'4'2I.3'29.7 '20.9 '29.0 
3.0 799 '6.Q 5.9 3.I -2.3 '0.3 •3.0'9.I'I7.S'73.S'26.2*28.5 *33.9 '36. 
4 . 0 79q .7.0 5.9'2.I0.6'I.2'6•l'12.5'2I.B'27'5'31.Z'33.9'90.7'93.S 
5.0 794 .9.0 3.'-l.2'0'93.1 '8.6*16.9 '26,5'32'9'37.3 1.2 896.4*47.5 
6'O 799 -3.0 '2.9'0.103.I'6.l*Il.I*20.3*30.6'39.2'42.6'95.I..6l.4052.O 
7 • 0 794 2.V'l'9'9.7't'2',3'O'J4.3*35.6•93'9'48.S'59.5'St.9'64.S 
6 . 0 799 4.O 3.9 '2.4 *5.9 '9.4 'ló'O	 '28.4 '90.2 *98.7 *53.7 *57,4 '68.9 '75. 
9.0 7'49 1.0 '1.8 *4,9 .10.0 '19.0	 '00.8 *93.8 *59.6 '61.2 *67.5 *72.9 .81.0 
0 . 0 099 3,0 .2.9 *2.8 *6.1 *11.6 '21.6	 '39.6 *99.7 '6I.9'68.O *71.8 *77,9 •94,Q 
11 . 0 194 '0.0 '9.2 *7.9 °19.3'73.9 .38,2 *53.6 '486.2 73.2 *76,8 '80.9 '87.0 
$2 . 0 799 '3.0 '9.0 '7.4 *11.1 *45.8 *76•6	 *44•3 '56.3 '66.5 072.5 .76.7 *89.9 '86. 
13 . 0 794 '9.0 '6.S9.7*IS.9'20.0'28.8 •40.6'55.2'65.4'71.877.I'84.9'97,S 
9.0 799 '6.0 •l9.3*l7.4*20.6'27.6*38.5*SI.7*82.I*69.7*7l.7 *80.9 885.0 
15 . 0 749 'IJ.0 '13.8.16.6 '(9.2 *75.2	 .34,5 •4S.2'59.7'60.5 *66.7 *79.9 •7S, 
6.0 799 '8.0 '9.0 *44.7 *43.6 'IS.S'?I.I'29.3'39.l '46.1*51.3*55.1 *60.9*68.0 
$7.0 799 '9.0 S.0*8.9*9.3*II.3*l5.523.4032.6*37.7*93.2*96.7 *53.9 'SS.s 
18.0 799 -2.0
-0.9 0'I *4.2 '6.6 '''''17'0'24'7'3I'''37.0''0.l'99.9''46.0 
9.5 74 'J 1.40.3'l.9 *5. I'lI.l'17.9'76.l'30.6'39.8 *98.9 '55,0 
20.0 794 '10.0 .7.4 "4.6 -2.8 1.I 'I. 4 *7.0 '13.9'l9'7'23.7 *27.4 *95.9 '94.0 
21 . 0 7"4 15'2 'I3.98.96.23.2 .5•9*9,3*II.2*l8.3*22,o*29,I*31,9*36,Q 
22 . 0 799 27.0 '19' 912.29.0S.6-I'93.9'l0.Z'16.6'2l.0'2 6 .2.36,9' 96.0 
23.0 794 I9.I1 -18.9 12.2 'lI'S -8.1 .2.8 *2.9 *9,9 *16.7 *21.6 *28.5 *37.9 '39.5 
29.0 794 -27,0 '23.0 17.2 -12.8 -10.1 .9.2 *3.9 *4Q,4 *7.8 '22,5'27.1 *35.9 *39,0 
25.0 794 '27.0 '00.9 '16.2 -12.5 '9.9 .3.9*9.O'l3,9*OQ.3'23,6'27,7 *37.9 '94.0 
26 . 0 741 27.0 26.9 -19.7	 -15.1 -10.5 .3.8 '' 9 *16.6 '29'7 *29.8*34.5 *46.9 'So'S 
27 . 0 799 32'0 -30.9 '22.5 -19.2 '13.1 -9. 7 *5.8 *19.5 '27.2 *33 , 5 *36.6 *42.9 *52.0 
26.0 105 "29,3 -20.'. -16.9 -8,7 0.0 17.0 25.0 25.' 29.0 35.9 3..'4 
29,0 107
-24 .9 .048.0 .57,'. -20,8 .7.0 10.5 21.5 29. 30.0 348.9 37.7 37,8 
30.0 109 -30.8 -27.' -25,' -20.8 -8•9 11.8 28.0 37,4 35.. 37,0 30,0 40.0 
31.0 100 . 33.9 -33.' .30.5 -26.9 .jfl,8 10.7 30.1 35.9 40.'. 41,8 45.0 45.0 
32.0 113 .40.44 .35,0	 -38,7 .30,7 -00,0 14,0 30.0 30.0 43.5 '45.0 'o7.n 88,0 
33.0 115 -47,7 -42.8 .35,4 -38.' -10.' 10.4 35,7 39.0 40,' 45.9 44,8 '46.? 
3 44.0 117 518.8 -50,' .69.1 -38.1 -10,6 28.0 34.0 81.7 46.1 50.0 55.9, 5?•7 
3.0 114 '68.1 -59.' -55.8 -46.0 -0,* 2'. 36.0 43.1 49.3 49.3 49.8 5(1,0 
36.0 116 '58,5 .66.8 -53.3 -8.5 21.0 37,0 *1.4 40.9 40,0 50.' 51.7 
37.0 114 -75.9 -83,0 -51,7 -58,3 -0,5 73,9 37.9 '49.9 q,, 45,8 58.5 58,5 
38.0 115 -61.7 -68.8 55.4 -57.' .7,8 25.9 39,9 83.1 87.3 487,0 449,0 50,0 
39.0 117 7'l.B .79,0 -70.' -67.8 .8,' 25.8 30.5 55.1 86.8 86.0 40,7 45,44 
40.0 115 '84.4 .59,0 .57,8 .35,3 -7,48 27.0 30,4 43,4 47,3 57,0 30.4* 50.9 
81.0 117 -85.6 .67.8 -68.' -49.1 -9,7 27.3 40.5 47.5 89.,, 49.0 58.0 58.7 
'40.5 114. 61.0 -66.0 .55,8 -49.2 .8,0 24.'4 35,7 49,7 52., 53,0 55,8 55,13 
'43.0 113 .99.5 .54•8 -51,6 -39,9 .7,1 24.7 30.8 51.3 59.8 54.9 93.7 53.9 
'84,5 111 -44.8 .55,0 -53.4 -37.3 -7.5 29.6 140.1 55.7 51.7 53.0 58.7 64.3 
'85.0 118 40.1 -57,0 .55,5 36,5 .4.0 23.3 41.1 59. 58.3 614.0 49.0 SR.' 
46.0 110 95,7 -55,0	 -58.5 -26.3 .8,5 21.7 41.1 55.' 57•3 53•fl 59•4 597 
41.0 194 .88.3 .57,0 -51.4 -244.7 -4.' 29.0 '45.' 50.4. 52,. 55.4 46.' 64,' 
48.0 104. .40.3 .50,fl .45,4 .23.8 -1.7 28.5 48,7 544,0 60.,, 57.9 69.5 69.6 
49.5 (00 -58.5 -59.0 -58.7 -24.0 -0,8 24.0 47.4 59.' so., 54,0 49,8 59.3 
50.0 100 '53,4 .544.fl -35.' .26.0 -1.1 30.0 49.4 59.7 5?.,. 63.0 49.8 69.2' 
51.0 95 . 54,5 -29.9 -08.' -1.6 30.9 51.2 50.1 58,0 56.' 55.4 66.6 
520 84 '53,5 .27.0 -23,3 -3,0 31.7 54.0 61.8 58,7 70.0 72.e 72,44 
53.5 83 '44.9 -32.' .13.9 -7,0 34.8 59.4 65.0 78., 73.7 74., 74.3 
56.0 72 -34.2 -13.4 -8.6 4.6 38,5 Sfl.f, 71.8 78.8 76.9 77.1 77.2 
55.0 64. '37,3 -12.5 -6.9 3,1 31.0 69.0 7?.' 54,0 96.4 45.9 97,9 
55.2 57. -13.0 -8.7 -5.1 14.0 33.5 69.0 70.8 79.0 92.5 90,? 93,3 
57.0 55 .0,5 .9,0 0.7 12.' 55.0 71.3 83.' 107.0 107.4 107.9 107.7 
55.5 26 '4.3 .	 - - 5.5 .	 IL.t 44.0 77.9 57.7 137., 137.7 137.9 137.9 
59.0 1 11.0 12.9 40.0 70.8 '13.! 111.8 114.1 114.3 114.0 
60.0 10 i_.4 1.' 81.0 65.4 75.4 75.7 75.9 73,0 75,9 
61.0 7 1.9 20.1 40,9 59.0 74,9 75., 79.2 73.3 75,3 
60.0 6 25.5 55.0 70.1 71.0 71.. 70.8 78.44 71.5 
63.0 5 23 .3 59.5 70,3 70.4 79,, 79,0 70.0 79,9 
64.0 0 27.0.	 - 53.5 63.44 65.9 - 54.0 56.1 5.6.8 66.1 
63.0 3 39.8 58.5 54.1 55.5 54.0 56.0 55.44 56,6 
65.0 .3 2.1	 -	 . . 53.5 57.7 58.1 55., 59.' 55.1 58.9 
67.0 3 91.7 * 49,5 59,5 59.0 38* 58.0 59.0 59.0 
68.0 4.. 3445	 - Po*itine is wind frolo the 1010	 (270). 58.0 111.4 '11.8 118.0 '12.' '17.0 110.0 
69.0 4 26.1 Neg1.tive 1. wind Ito, the hood (90 ) 899 ¶20.4 '23.' 923., 124.0 874.0 124.0 
70,0------ 14--- 08.5--- - .	 -- . 35.0 827.14 127.8 127., 124.0 828.0 128.0
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 10.2 
DATA SOURCE FEBRUARY 
ELE'TION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
lATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28'14 N 80' 36W JAN. I, 956 to NOV. IT, 956 
RAI1NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL CONPI.ETED Ole 27 kn CAPE KENNEDY, 5 28' 29' N 80' 33 W NO96 18,	 856 10 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, S 28'29N 80'53' W JAN. W60 to DEC. 51,1967 
FLORIDA ________ __________________________________ ________	 _____________________________ 
PREPARED BY ' TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (KU)	 08$ SPEED	 (DEG)	 0.135	 1.000 2.280	 5.000 5.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
sFC 678 .9,0 .1,7 .6,6 _q,9 _2,9 _S,2 .2,0 .5,0 ,8,7 *8,5 *10,0 *11,0 
I'D 679 -18.0 "17.4 '9.0 '7.3 .3,3 *2.2 '10.1 'iS.? *11,9 *21.6 '24.5 028.0 
2 . 0 678 -13.0 '9.1 -6,8 '3.5 -5.1 '6.3'I9,7'21.5'29,8'28'5'31.0' 32.0 
3.0 678 -8.0 .5.5 3.l'I.D .2.6 '10.1 '19.0 026.9 029.8'32.8'30.5 *30.0 
9.0 618 '5.14 3.9 I.3'0.2 *4.8 012.9 *23.6 030,3036,1 °3'.2 048.0 0'49.0 
6 . 0 678 '8.0 "I .0 '0.9	 'I'S .7, l'l5.9*28.0'36.3'40.S''I'4.2'61.0'62.0 
6'O 678 'l•(3 'I .9 *0.6	 *3.8 .9.9 *20.6 33.9 040.6 '94.5 **9.o.69.070.o 
1 . 0 678 '1.3 '0.S'2.8'S.9*II,9 024.2 *37.6 *47.7 *52.3 '67.2 '81.0 *82.0 
8 . 0 678 '10 . 0 '1.3 03.8*6.9 'i4'3 '27.5 *42.5 053.0 *89,6 •''2''0'O''l.0 
9.0 678 -16.0 "Q' 6*3 .6'6. 9 'I5 . 6*3I.8 0 4 7. 7°6S' 7 65 .S'13. 1 0 92 .S' '3.0 
10 . 0 670 '15.0 '2.1 '3,7 '•I '16.9 *36.3*52.7*65.5'70.8'75.6*85.5*06.O 
11 , 0 676 '18.0 5.l *4.3 610,4 'i''7 *39,3 57.5 '70.6 '77.2 082,2 088.5 '89.0 
12 , 0 678 '1.0 '6.2 *10.4	 .13.9 0739 *92.3 *58.5 73.5 *81,5 089.2 *95.3 '96.0 
13.0 678 '0.0 .10.8 •j'4,0	 .17,9 *75,3 . 41,2 '57.9 075.0 *77.2 *83.1 096.0 '97.0 
I'4'O 618 'l'O '11.7 *19.8	 *17.8'24,7 038.7 '53.5 *62.0 *68.1 076.0 *00.5 '01.0 
15 . 0 678 *1.0 •II. I*I3.0*1S.2*72,239.0*96,0 0 54,8 06I.I*66 ,2*73.0 '74.0 
16 . 0 678 '1.0 08.8 '10.6	 '12.5 'i9•t *29.0 "40.2 '98.9 '52.7 *56,1 '63.0 *64.0 
11 . 0 678 '5.0 '2.8 '6.2	 *8.9 *19.1 '23.3 32.1 ' 4 5.8 . 49.5 '47.2 '58'o'5'.o 
It'D 618 .'4.0 '0.3'I.1'4.9'O.3'I6.S'25.7'3Z'5'37.I"*0.Z'99.0'50.O 
9.0 678 .2.0 '2.3 0'7'0,3 .3.5 '10''4 18.'4 '27'I'30.S 032.6 '98.0 49.Q 
20 . 0 676 '11.0 3 -6.7 "4.0 -0.3 *5,3 *13.2 '19'S '22.8 *26.2 *38.0 'J''a 
21 . 0 678 '1 9. 0 -11.0 -9.1 '6.2 .2.3 '2.5 09, 'iS.O '16.8 *21.6 076.5 '27.o 
22.0 678 '26.0 'It'D -11.7 '0.6 -3.'4'I,I*7.6*I3.O*I5.I'I°.2*35.Q'36.0 
23.0 678 -32.0 '15.6 -12.5	 -10.0 -9.0 .0.6 .6.8 .11.7 .19.5 .18.4 .22.0 .23.0 
24 . 0 678 '22.0 '19.9 '14.7 '10.2 .9.5 01.1 *7,3 *II.6'19,4 11.1 *19.0020.0 
25 . 0 678 -28.3 -20.1 '15.6 'II'S 5,3*l,2*9,20I3,O*I5,I*It,02q,525,0 
26 . 0 676 -35.0 '19.6 "16.9 -12.6 *5. I'2.I'9.O'13.S'I7.I'I'.3°27.0'28.0 
27'O 618 '*5.0 '23.2 -17.7 -12,7 .5.5'2.t*IQ.'4*I6.7019.7'22.1 '28.5 *29.0 
28,0 02 -1'.t -12.1 .59,8 .2,9 5,0 19.9 20.9 23,, 25.2 05.0 26.0 
29.0 47 '19.0 -12.' *12.9 0,1 7,4 17,0 23.0 23.1 27.' 29.9 28.7 
30.0 81 -13,0 .9.0 2,4 19,0 21.9 26.6 20., 31.9 31.9 32.1 
31.0 91 '10.1 -9,9 3,8 16.1 29.0 20.9 32.9 35.1 35.6 35.7 
32.0 81 15.5 -9.0 2,0 19.7 20.6 30.0 30., 54.0 514.0 45,0 
33.0 09 -1 7 .0 -18.'	 -19.6 3.' 29,7 31.9 33.9 34,. 50.1 41.0 51.2 
34.0 06 -15.5 j7.3	 "0,9 2,0 29,7 39,0 33.0 37.0 46,0 144.6 46,7 
35.0 100 '1 9 .3 -0.' '9.9 7,8 10.0 37,7 39,9 42. 4*8,9 46.0 '47.0 3o.0 101 -114.0 -14,0 -11.7	 -4.8 8,2 29,0 37,0 41,0 5l, 59.9 51.0 52,0 
31.3 105 -21.0 -16,0 -15,4	 -0.9 4,0 21.9 30,9 42,0 53,, 52,2 57.5 59,0 
35.0 107 '23.1 '22.0 -21.9	 -13.6 7,2 2,7 34,7 41.9 50.4 51.8 53.0 54.0 
39.0 10*8 '27 .0 -15,9 -10.' -15.6 6,4 24.5 33,8 40,4, 50,, 51,0 50,0 61.0 
40.0 lOs 30.6 .35,0 -17.5	 -15.6 6,' 23,7 35,8 80.6 87.0 61.0 1446.1 64.2 
41.0 112 -47.6 24.0 -2I. -14,0 10.' 26.' 37.7 45.4 57.' 64,0 64,7 66.4 
52,0 10*8 469 '20.0 _58,5	 "0,8 12,3 27.8 37,8 449.6 5*8.* 67,4 67.7 61.5 
43.0 109 '140,5 .25,' -16.5	 5,6 13,1. 26,7 '61.' 50.0 62.. 66,0 69.1 69.3 
54,0 10*, -30,0 .16,0 -15.' -2,7 11.14 20,7 42,9 54.7 5J, 57.0 66.0 67.0 
45,0 1014 "96.5 -17,0 -10.8	 "2.7 14.9 20.7 '45.14 58.5 61,. 57,0 59.9 60.0 
'85,0 102 -61.7 .7.4.' -7,,? I_I 55_I.__ 31.5 47,6 50,0 55,6 67.0 76,7 76.6 
47,0 10? -31.0 .	 .559 _7,7 0,7 54,7 31,0 59,4 50.0 65.' 66.0 75,9 71.0 
58.0 89 -20.0 -1.0 5,0 54•0 34,9 52.3 50.1 72.. 76.' 76,4 76.4 
449,0 95 '24 .5 2.' 7.4 20,1 33,5 5'.' 66.' 73,0 77,1 78.2 78.4 
541,0 9*i -18.5 7,0	 6.3 21.6 34,5 52.7 54.5 55.n 82.1 92.7 92.0 
51.0 99 '1 4 .1 -12.1 5,' 02.6 34,5 54.5 65.' 60, 01.1 91.7 01,9 
50.0 02 "13,2 .7,2	 6.15 .	 2'....... 30,9... 50,1 66.5 79.' 92.9 00.0 04.0 
53,0 7s .12.6 -12.'	 12.7 25,0 53.9 62.1 71.2 72,7 70,4 50,9 92,14 
54.0 6*, ..6.9 -14.5 17.3 ..54,7... 46,7	 - 64.9 79.0 77,, 70.9 70,9 79.9 
55,0 Sn 1.3 5.4 21.9 31.' 40,4 60.5 79.5 80.6 94.5 90.0 83.0 
56,0 50 7.6 18.1 21.5 30,0. .51.0 68,1 93.5 82.0 97,9 97.6 97.6 
57,0 Sc 11.7 22.'	 22.6 37,1 54,9 50,4 50.' 102., 111.6 111.0 112.0 
58.0 3*8 20.0 .	 -------------- 2..l.._...52.5 ..66.'. 81.1 1Q46., 104,8 196.4 104.7 
59.0 27 21.0 24,6 30.14 56,5 70,7 128.7 105., 105.5 105.6 105.4 
60.0 22 14.3 16.0 32.2 50.0 87.9 '05.' 106.* 106.6 1014.0 106,9 
61.0 13 0,4 31.1 79,5 90,0 '01.' 101.4 101,5 101.6 121.9 
52,0 7 1.7 28.1. 90,5 94,3 96.9 97., 97.1 87.2 97.2 
63,0 4 37,5 91.5 104.9 106.4 106., 106.' 105.0 106,9 
65,0 7 85,4 ..___..B8.& . 00,?. 90.4 95., 91.0 .91.0 91.0. 
65.5 I 75.3 75.3 
66.0 2 56.7 .	 .	 . _.... 57,2	 .. 50,7 59,' 60,2 50.0 50.0 59.2 
67,0 1 116.0 116.0 
68,0 9 114.0 Po.itive 1, ,iod from the toil (270'), 110.5 120.6 155.6 125.0 123.0 125.' 125.0 
614.11 5 400 500*11,0 0* 0100 from the heod (90'). 70,5 US.? 115.' 116.' 116.3 116.8 115.4 
70.0 .	 3 44.0 - ...... ..	 -	 . -__.__ _ . -7.4.5 . 126.5 126.0 126.0 126.0 126.6 126.0
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 10.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA . 
LATITUDE LONGITUDE RANGE (meter,)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRIC K	 AFB, 7 28'14 N 60' 36 W JAN. 1956 to NOV. IT ' 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28' 29 N 80' 33 W N0V IC, 1956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 9 28' 29 N 80' 33 W JAN. I, 1960 to DEC. 34 1967 
FLORIDA _______ _______________________________-_________________	 __________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(NM) 089 SPEED	 (DEG)	 0.135 1.000 2.280	 5.000 15.900 50.000 84.100 95.000 97.720 99.000 99.885 SPEED (DEe) 
SFC 7'4 '42.0 10.7 -7.0 '18.4 "4.6 -3.0 Q.S '2.2 *5.0 ,6.6'7.6 *0.9 '20.0 
'0 749 '19.0 18.9 '11.5 '0,5	 7.0 .3.7 .2.0 ,0.7 .I'4.0 .16.5 .19.1 .21.9 .22.0 
2 . 0 700 '17 , 0 '1.6 6.3	 3.9 _O.2*5.7I3.5I7.9'2l.52.7*279'3l0 
30) 794 '10.0 '15.9 '6,2 3'3 ,2.0'9.O'17.6'23.I'27.0*30'7 •9Q.9 '95.0 
9.0 739 '0 9 .0 'I 0.9_l_9_0.7D.I_q,0*I2.I21,027.0'33.0*392'0990970 
5 . 0 794 17'Q I 6.9 '11.9 '0.4	 02,6 .7.3 '08.0 *26.9 '32.7 *30.0 .5 '49.9 060.5 
601 794 '19.0 ,.9O,8dI_7_S,3*lO.5*20.5*30.930,M092_5048509000 
7.0 74', '24 . 0 tS.9_0,7*2,96,6*l3_5_24,O35,793 4470959_5*629*630 
8 . 0 739 I*0 11.90.M3.9*0.M*I6,627.5*39_0*077+536607*73970 
9'O 79 '45.0 I2.9_O.55.9,1O,8*,8,53I,2*99,3598*63064•5e02_9*87_0 
0.0 793 '45.0 003.0 
lI'U 744 l07 6.92,9*0_6'14,I','4.1439.l'53.7'65'7'79'0'03'I'90'9''2'0 
12 . 0 794 '11.0 .7.95.0,II.SI1.4l7,3*MI_956_S*699075,5815*921980 
13'O 74, '1.0 '8. 4.I4_8*20,5?9,I92_355,7*63_9*735*775*079*930 
19.0 790 '2.0 '3.0 '9. 4 *46.9	 *20,0 *6,9 *39,0 '50,0 059,7 '67.5 '72.5 470.9 •05. 
05 . 0 144 '9.0 9.O'I0'2 I3'It.0'14'2 '39.0 ''43. 7*53.0'59.2'6'I.5'72.9'73,0 
6.0 790 -0.0 '3.0 6. 7 '9,9	 '49.0 '49.7 '29.1 ')70 '99'S '09.2 '53.7 '66.9 '60,0 
7 . 0 799 '2.7 .9 '9.9 06. 7*9.9*l9.4*23.I*3I.5*37.9*4I.2*94.2*S9.9'S6•D 
00.0 199 '2.0 *0.4*2.8*5.I*0,7lS.8*24.303l,O034,0'362*399*33S 
19'O 799 I0'O _9.9_2.11_9D,2*3,I*t,7*l6,9'23.0*27.I*294'329'360 
20 . 0 799 '48.0 '13.9 8.5 -6.0	 3.3 _0.3 04.0 011.1 416.7 '24.3 ,26.3 '29.9 '31.0 
20 . 0 74' '11.0 '12. 79.07,0_2,5*l,0'2,O'12.3'15.2'17.4*229'290 
22 . 0 744 '34.7 '33,9 '02.7 -10.0	 7.7 -3, 9'Q.2'5.7'I0 . l'l 5 .0' 17.7 '30.' '92.0 
23 . 0 7l '39,0 '34.9 '16.2 -12.5 '0.9 .44.9 _0.5*4.I*8.3'll.0*I9,0*24.9035•0 
29.0 741 '40.0 '34.9 '20.2 -45.9 -ID.? _5.60.5*4.7*t.6dll.2'12.7'I'9'l02 
25'O 149 '3 7. 0 -34.O 29.0 '17,0 '11.3 _5.4 0.3 *9.0 *10.6 *43.8 410.8 *23.9 '25.0 
26.0 719 '35.0 33.9 '24.7 '10.5 -10.9 .0.1 '0.1 *6.7 '12'2 '16. 6 '20,3 '30.9 '32,0 
27'Q 799 46.7 '40.9 37.7 20'2 '12.7 .5.8 00.7 00.0 *12.9 018.6 *22.1 '32'9'344'O 
20.6 95 l'.4 .9,9 6.5 -3.0 0.7 12.2 16.5 19.0 23.1 26.0 26,1 
29.0 95 -19.1 .7,0 6.7 1.6 4.2 15.7 jS.14 19.0 23.1 25,9 26.7 
012.0 07 14.l0 '6,9 '3.4 9.0 7.9 07.9 21.14 20,0 35,9 31,14 31.5 
31.0 9* -19.3 _5.9 -5,9 I,' 9.5 21.7 218.0 23.o 20.9 39,7 39.11 
02.0 101 '00.0 .9	 .........5 7,9 09.0 24.3 29.7 00.3 344,9 34.0 39.0 
33.0 100 -19.0 '5,1 -0.9 .9,1 9.0 27,0 30.6 33,0 35,71 37,0 39.0 
31.0 12.0 -18.8 -19.n -11.' "4.0 2,' 19.7 59,2 344.0 37., 39.fl 41.0 440,9 
3,.6 1014 -19.11 -19.0 -111.3 -8.0, 2,8 1'.' 27.5 39.0 36.. 39,0 40,9 '41,0 
36.0 1014 '17.14 -111.0 -17.' -9.0 2,5 10.0 29.7 314,5 37,9 39_fl 39,9 39,7 
37.0 119 -19.3 -15.9 .5,44 6,8 17.7 20.1 31.9 344,7 314,5 39,9 39,0 
312.0 113 -17.5 .19.0 -10.' t,.9 9,7 114.1 23.7 30.7 39., 36.9 40.9 '40.0 
39.0 11* -21.7 ,19,0 -17.4 '16,3 74•6 19.7 29.5 30.0 30.6 43.8 40,0 44.0 
4)2.0 109 -2 7 .7 15.0 -10.7 -7.6 5,9 16.0 27.7 35.7 37.6 41.' 49,9 43.0 
81,0 115 -29 .7 -13.0 -10.2 -9.1 4.7 19.0, 27,5 37.7 110.6 '42,4 7,9 43.0 
42.0 114 -2',11 -17,0 -14. 4 .'8,7 7.18 10.7 27.9 37.6 39., 40.9 47,9 149,fl 
43.0 114 -29.1 .10_S '0.4 '1.0 7.5 09.9 29.9 60.t '41.7 440,0 50.9 51.0 
14)4 • Ø lIt -29.5 .17,0 7,44 -6.7 5,9 20.2 30.9 440.0 49.1 444,0 55.9 56.0 
45.0 lIt 20.8 -00.9 -7.5 4.7 10.0 2fl.0 3'.' 441.5 47.. 51.9 50.9 544.0 
8.D 11,) 15.3 -9,0 6. 12,7 73.7 35,5 441.5 478 50,9 57.9 53.0 
'47.0 104 5,44 7.0 '11,0 -7.0 12.0 214.2 37.9 45,7 40. 50.0 50,9 51.9 
'48.0 101 -11.5 5,0 -5.3 '9.7 18.7 20.2 39,0 46.3 59.11 51.9 63.9 64.0 
49.0 105 -9.7 '6,9 -5.6 2,3 16.7 29.9 39.7 '46.9 52.0 55.0 68.0 63.0 
50.0 107 '00.7 '3.0 -'4.7 6.0 19." 30.0 147,44 49.0 57.' 58.fl 55.9 65.0 
51.11 97 -9.2 0.2 7,5 2I. 3fl,9 42,0 51.0 69.0 64.0 66.0 65.0 
52.0 98 -'.2 7. 10.7 23.8 3,0 '49.0 50.7 67.8 62.3 62.0 63.0 
53.0 87 -00,8 7.5 13,14 -	 2 4 . 7... 39,9 49,0 59,9 67., 544.7 516.5 65.0 
54.0 80 -15.1 1.' 9,0 25,7 344,7 49.2 51.0 59.2 65.9 53.9 66.0 
55.0 69 -15.2 -8.'l 7,5 .270......._38t . - .460.0 56.0 60.9 514,9 544,0 .	 .	 63,0. 
56.0 60 -09.5 5,44 9.9 22.9 39.5 80.9 56.5 59.0, 59.0 69.0 59.9 
57.0 50 '018.0 7.' 17.4 24.1 119.0 St.8 62,9 55,0 67.0 67.5 67.9 
58.0 40 -09.1 10.0 214.9 42.8 50.5 59.7 71,1 71.6 it.' 72.0 
59.0	 . 3, 0.11 10,6 26.3 4'S. 50,9 63.'. 81., 81.5 80.8 91.9 
60.0 2e 5,44 014.1 27.0 '44.0 61.3 66.9 80.7 81.7 81.14 81.4 
61,0 14. 9.0 .	 - . 1'..P445.0 . 5°.° 618.' 64.. 611.7 544,0 544,9 
62.0 10 4.0 0,'. 144.5 59.6 60.0 6'4.0 64.7 511,7 5)4,3 
63.0 7 4.9	 . 445,9 .	 64,0 67.8 67.6 57.6 57,7 .	 67.7 
6)4.0 5 15.9 51.5 79.' 75.7 75,0 75,0 75.9 75.9 
67,5 9,5 - 38.6 49,7 90.' 50,' 50,5 510.6 50.44 
66.0 16.5 7.0 27.0, 27.0 27.0 27.0 27.0 27.8 
67.0 .	 0 _3,9	 . _.____.__ . . . - .	 7,0. 
68.0 7 9,5 00,100,0 10 0,1,0 from Oil, 0,11	 (270'). 0.9 
69.0 3,9 Neg4tivo 1* olod from the hood	 (90'). .......	 . - -3.9 
70.0 I -1.0 . -0.0
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH	 TABLE 10.4 
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE CF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 01,2? km PATRICK	 APR, 7 28' 14' N 80' 36W JAN. I, 1956 0, NOV. I?, 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 I, 23km CAPE KENNEDY. 5 28' 29 N 80' 33 W NOV. 18, 1956 8* DEC. 31,967 
RAWINSONDE FLORIDA 
ROCKETSONDE 08 km op CAPE KENNEDY, 5 28' 29' N 80'. 53' W JAN. I,	 960 88 DEC. 31, 1967 
FLORIDA ________ _____________________________ __________________________________ ________ ________ 
PREPARED BY	 : TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 





SPEED	 bEG)	 0.155	 1.000 2.280	 5.000 5.900 80.000 84.100 95.000 97.720 99.000 99.885 SPEED (DEGI 
SFC 720 '. 10,0 7,3 .67	 6_0 .9,2 -1,6 .1_S .3.7 .5,3 063 .10,0 011,0 
I'D 720 -12.0 II.'4 -ID'S	 .9,0 -5.0 0.2 06.2 'II.7'I'4.''
8,9 2I'S '22.0 
2.9 120 -16.0 -12.1 .9•9	 ,5 .3.6 01.8 09.7 049.6 '18.4
021.9 27.0'28.O 
3.0 720 I6.0 I0.Z -0.3 -6,3 -2. 09.2_I3.0_I9.5023.IO26,6039.04000 
9.0 720 -1 5 .0 10.9 -0.5	 4,9 .0.8 '6.9 *16,9 023.0 '27.2 .30.6 049.0 45'O 
5.0 720 -19.0 .9.5 -6. 8.4.3_00009.2020.I'27.5'31,6'340951'0'52'0 
6.0 720 -15 . 0 9.9 '9.1 9.0 *1.3 .12.3 023.7 032.0'36 *39 063.0 '49.0 
7 . 0 720 - 1 9. 0 -I 1,6l.a _2,6.3.0*l5.8027,40366*9280959*660 67'O 
0.0	 . 120 -1 9 .0 1 I.2_6.I_I,I_4,6_I8,b031,5091,6*97,b0526085_0660 
9. 0 720 I6,0 _I0.95.60.8 •5.6 021.0 *35.5 *59.2 061.4 094.0 *96. 
0 . 0 720 -17.0 '.5. 7_5.6_0.6*7,9 . 23,7 040 . 3*53 . 6 058.606309 '93.0 ''9,0 
11 . 0 120 1i.0 2.6_4,2_0,009_002b,5095.600.2*69b'700809009I'0 
12 . 0 720 '. 10.0 6.3 .3,4 00.7 .10.2 031,0 +50.1 062.2 '68.I'1I.' 082.0
+83. 
13 . 0 720 .7.9 _2.600.009,9_13_6_33,050,4061_868.I7I,2*8400850 
14 . 0 720 '.4.0 '0.1 '0' I*5,6l5,0_3I,249.5*58,062,8*679*870680 
16.0 720 -6.0 0.5 '2.1 *5.6 044.0 *26.6 090.3 *48.0 '53.5 -57.9 83.0 49.0 
16,0 720 '0,0 0.5 01.1 04,3 010.8 '21.7 *33.0 039.0 044.0
.446.8
.55.5 56. 
17 . 0 720 11.0 -2.8 -0.8 'v.7 .6.6 015.6 *25.9 '33.0 036.6 *4l.3.5l.0'Sl.O 
18 . 0 720 '15.0 -7.4 -5.1 1.5 • 1 .9 '9.3 *18.0 024.2 *20.0 030.9 09I.0'4200 
1 9. 0 720 I1'O 9.0 8,3 '6.7 '1.3 3.4 1I.2 *17,6 021,7 *25.9 '31.0 '32.0 
22 . 0 720 -1 7 .0 -10.6 '9.1 '7.1 .3.9 00.1 '6.9 1200 '16.5 020.9 '27.0 '20.0 
21 . 0 720 20.0 'II'S -9.9 '8.44 -5.6 '1.0 03.5 *8.0 010.5 012.5 021.0022.0 
22 . 0 720 18.0 'I l.7'I0'5''4 .6.6 2.4 02.0 05.3 *8.710,9 *11.8 I2.0 
23 . 0 720 -1 9 .0 -15.1 -II'S .9.7 .7.4 3.0 01.0 09,6 06.9 9.6 020.0*21.0 
29,0 720 '20.0 -15.8 -13.0 -11.1 -6.0 -2.0 .1.1 *5.2 *7.l'10.2'II.S'I2'0 
06 . 0 720 22.0 -16.6 -13-' '12.0 .1.9 -2.6 *2.2 •6.308.90I0.4'I3.0 14.0 
26.0 720 '28.0 '22.3 -16.1 -13.5 .6.9 -1.7 *3.0 08.0 *9,5 040.6 015.0 ' 17.0 
27.0 720 26.0 '21.2 -17.3 -13.7 .8.5 .0.9.4.8.0.I0II.2'I2.7'I90'200 
25.0 09 -10.0 -17.' -15.1 9,8 0.6 7.9 11.1 16.0 16.0 15.7 19.9 
29.0 93
-1 9 .9 -15.' -13.5 -7,0 1.5 11.1 15-' Ic., j9.n 70.' 00.6 
32.0 103 -19.6 -05.0 13.0 -17.9 -7. 2,9 19.0 19.' 19.8 00.fl 31.0 21.7 
31.0 027 '14.5 '450 '47,4 -19.7 '4.9 5,7 13.'. 99.5 19.' 29.' 29.1 25.0 
32.0 185 -16.6 -13.9 .55,7 -17.1 -9,1 5,0 19,! 14.' 20,4 27,' 24.9 39.0 
33.6 10, -10.0 -15,8 -13. -10.4 -5.2 8.7 19.0 20.9 25.0 25.0 27.9 29.0 
35.0 109 -19.2 -12.' -'.9 .18.1 6.5 17.0 2'.' 27.. 29.9 30.9 31,0 
3.0 110 -1 3 .7 .10,9 -11.' '.0.9 -5. 9.7 17.5 25.' 27., 30.9 37.4 39.9 
36.0 112
-15.9 -13,9 .10.6 '4.5 -.. 5.5 14..'. 26.6 20,. 39.0 39,6 30.fl 
37.0 112 '1 5 .7 -11.' -10.' -9.7 -5,0 4.! 15.! 20.5 26., 25.9 30,0 39.0 
38.0 11 -10.5 .15,0 -11. 5 -9.1 -5.' 4.6 15.6 50.9 20.. 26.5 35.0 39.0 
39.0 112 19.1 :.1.' .15.6 .14.5 .18,7 5,5 13,5 19.' 2'.' 25.0 31.8 37.0 
42.0 112 .20.3 .19,8 -19.' -14,5 '.6,0 4,0 146.! 2..5 25.0 29.' 35,44 31.9 
41.0 113 '1 9 .3 '46.' '15.5 -14.0 -7,! 4,7 15,5 22.5 24., 26.9 33.9 344,0 
42.0 112 '49.1 .15,0 -15.' -13.9 '7,9 5,7 16.4 52.5 29.. 39.5 .35.! 34.3 
43.0 112 -29.0 '14.9 -16.' .13.8 .0,9 3.7 15.3 27.' 30.0 33,0 40.3 69.0 
44.2 118 -21.9 -29.0 .10.6 -13.4 19,0 3.5 14.! 23.5 3',, 37,4 39,0 39.2 
45.0 110 '41.5 -19,9 -19.' -14.2 -96 5.7 15.1 21.9 35.0 39.0 44,5 43,9 
44,Q 107. '44.9--- .24.0 -05. 4 .63.6........... 4.7 19.0 53.7 39.o 59.5 449.0 518.0 
47.0 106 -14.9 -19.0 - -14. 4 -13,7 -'.5 4,9 19.' 27.0 50,'. 49.2 67.5 57,4 
55.0 004 -19.6 -15.7 -12,6 .9,1 6,6 19.0 33.9 55,, 49,n 00.7 52.9 
49.0 109 -29.0 -19.7 .10.9 -7.7 5.3 19.9 35.9 56.' 40.7 50.3 50,5 
52.0 100 -29 .0 -19.' -15.0 .8,8 4,fl 20,4 33.0 59,0 49,7 49.! 59.1 
51.0 100 .20.9 -19.' -18.0 .7.5 4.7 21.5 30.9 54.0 57.5 59,fl 49.8 
52.0 98 -2 9 .4 .	 - .19.9	 '15.70.-.. .6,1	 - 4.8 10.9 41.! 65.0 -	 49,0 49.0 59.! 
53.0 92 -1 7 .7 -16.9 -16.7 -5,5 9,7 19.7 39.9 45,0 57,1 47,9 49.0 
54.0 89 -1 7 .5 -19.7 -15,9 .3.7_ 9.0 22.7 40.0 44., 57.9 47,9 59.0 
52.0 75 -25.0 -20.3	 -16.0 -8.4 19,7 27.5 82.' 47.' 49,' 49,9 49.5 
56.0 6.3. -27.9 -19.4	 -11.9 --	 -3.2 13,5 27.2 544,9 59., 69.7 50.0 56.0 
57.0 5+ -1 7 .2 - -15.'	 .9.5 -6.7 19.0 25,9 45.0 49.0 49.7 50.0 50,9 
52.0 -.68. ..1&.3 ..	 _ ........'42.'	 _. rn9..R_...... sl..1.._, 14.2 25.7 45.7 49.0 77.6 77.9 79.0 
59.0 36 10.5 -11.2 -5.5 19.0 25.7 39,3 49., 49.7 49,fl 49,0 
62,0 26 -22.6 '9.0 -7.0 19.7 29.0 37.9 43.6 43.0 45.0 44.0 
61,5 15 -25.9 , .10.0 10.0 29.0 29.' 30., 36.' 30.! 30.! 
62.0 4 -21.7 -10.0 -10.0. 25.7 52.9 43., 53.9 49,5 43.5 
63.0 .0,3 15.4' 2.8 29.' 2'.o 30.0 30.fl 30.0 
6 46.0 ,.	 4. -70.9 ................................. 0_fl.. 34,6 36.8 36.0 37.0 37.0 37.0 
6.0 2 -.7 -2.4' -1.3 -1.1 01,0 't.fl '4.0 '1.0 
66.0. .-	 2 _.93.4	 - 23.4' •3.fl -2. 3.2...2.4'4.S'2.5 
67.0 1 ,9,9 - -4.0 "SoS '3. 3'4•7.3,,-3.0-3,5 
644.0 2 '49.18 -	 PO*itivo to otod fro, the toil	 (279) ....... -23.9 -17.0 -94.7 '44.4 '46.5 '46,5 '46.5 
69.0 2 .30.4 Nogotioe to olod from tho hood (900). .31.0 -25.5 .24.' 26., -25.' .26.1 .24.! 
70.0-----, --.92.5---. --	 ----- --	 ....--- -- -.---49-.-8- --27,1 -76.9 25.' -24.' .24.7 -26.7
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 10.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MDL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 knt PATRICK	 AFB, 7 28 4 N 80' 36 W JAN. I •	 956 to NOV. IT, 1956 
RAWINSONSE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 kIn CAPE KENNEDY, 5 28' 29 N 80 33 W NOV. Is, 956 7, DEC. 31, 1967 
RAWINSONOE FLORIDA 
ROCKETSONQE 28 Son op CAPE KENNEDY, 5 2829'N 80' 33' W JAN. l	 960 to DEC. 31,1967 
FLORIDA __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 058 SPEED	 (DEe)	 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.665 SPEED (0601 
SFc 7*4 120 I0. ----------------4.9 _4. o*Q.3o2.3*3.6°5,3*6.9 4.0 
.1J 718 13.0 -12.9 I0.O	 -10.0 -8.8 .5.61.U*3.4*7.S*I5.3*12.S*I5.9*I7.5 
20 799 -16.0 1 .4•9_44.4.9.77•7 _'4.8 05. 3*S.5 0 9 . I*13 . 0 , l b_SO I6 .9 * 19.0 
3'S 74* 17.0 IS.9I1.19.06.6-3*7 00.0 *6.3 *11*1 *16.6 *48.2 '24.9 '22.0 
4_S 799 I3.0 I2.910.I-7.75.' -3.) *5.8 7.7 I'43 018.0 022.4 '28.9 026.0 
S'S 794 '12 • 0 17.9 7.4*	 -7.2 S.2 -2.2 '4.6 09.8 016.9 020.0 021.9 027.9 031.0 
6 . 0 749 I2.0 iI.9 0.8	 7.0 4.7 .1.1 3.3 *12.1 049.2 022.6 029.5 *28.9 *34.0 
7 . 0 7419.0 -I ................................................. 35.Q B•5 744 -16.0 1 o.I 8•8	 7.2 '4' 7 0 2 *6.9 *46.2 024.3 27.8 *31.1 .33.9 039.5 
9. 0 749 18'O 1S.910.67.0'' 7 o.I *8.5 •I'4.3 *26.6 *34.0 *33.0 *37.9 *36.0 
0 . 0 7*1 19.0 15.9 11.S -8.9 -.4.7 *0.2	 *40.2 '22.0 '31.0 *36.2 *39.! '92.9 097.0 
II'S 799 2U.0 -I 6.9II.67.6S.0.2.2'I2.I26.S'35*2'9I.0'3*I'5U*8'S5.0 
12 . 0 749 '20 . 2 13.2	 '7.S 9.3 03.2	 '19.3 *29.6 *39.9 044•5 *98.5 053.9 *55.5 
3'S 714 21'U 18' 91I.S8.42.9*4.0*I6.6*32.7°42.I'47.2*5I.2057.9*88.O 
I'4'0 744 16.0 8.I	 9'O 0.S 06.0	 .17.2 028.8 040.3 ''43.3 047_I '80.9 'S9. 
15 . 0 794 'lb'S 10.86.53.60.9 5'O'l5.l'2'4.3 03j3 '35.! *37.5.39.9 'So.o 
6 . 0 744 '12.0 1i'9 '9.2	 5. 7 2.6 *3.4	 040.8 049.2 029.6 *27.0 *28.5 *30.9 39.0 
17 . 0 744 16.5 -11.9 6.l	 6.59.20.26.3'l2.8*l7.7'20.6*22.6*24.9'28.0 
48 . 0 79* -16.0 )S.9'8.9 8.2 6.3'Z*l '1.8 *7,7 •iI''l3.7'I.3'2.9 '25'o 
40.0 794 12.0 -10.5	 8.S	 -7.6 -'4.4 -0.7 *3.4 07.9 09,4 0)0,4 *49.9 048.0 
20.0 744 -24.0 I3.9 -11.9 -40.8 -8.9 -6.6 -2.9 .0.9 *3.9 '6.1 *8.4 04.9 '19.0 
24 . 0 24 26.0 -18.9 '13.5	 -12.0	 _l.S -0. -4.6 -0.8 *4.6 '3.2'S.S *9.9 044.5 
22 . 0 741 )9*0 I*.9 -48.7	 -13.2	 -11.6 -9.6-5.7-l.I'5.'*'2.2'3.3.6.0' 7.0 
23 . 0 784 49.5 16.8	 -j4.5	 -12.9 ,S'S -6.2 -1.9 '0.2 '4.0 '2.! .6.9 *49.5 
24*0 744 24.0 -7o'' -18.1	 _16.0	 19.l 11.9 6.8'2.l 0'I '4.0 '3.8 08.4 *6.5 
25.0 744 21*0 70.8 -19.1	 -16.6	 -14.9 -42.8 -7.0 -4.6 -0.11 *2.2 09_I *7.6 08.5 
26 . 0 794 25.0 -23.9 Z5.2	 -47.6	 15.7 l2'S 07.0 01.6 *5.8 *2*8 04,5 08,9 '40.8 
27'S 788 25.0 23.92t.'4l9'4l6.3'425 '6.6 _0.6*I.5*3.S*5.709.I*I0.0 
28.0 103 -25.3 -22.0	 -21. 9 	 -20.1 i4,5 -7..9 7•9 4.0 7., 14.0 114.8 13.9 
29.0 105 -27.2 -21.0	 _22.8	 -27 .* .48,9 -6.7 0.4* 5.9 7.o 12.' 01.1 19.3 
30.0 105 -22.6 .57,6	 -22,'	 -18,7 -18.6 -6.4 4.1 9.0 10.. 1.n 45.8 15.9 
31.0 107 -2 4 .2 -27.8	 '20. 4 	 -16.4 .17.8 -5.4 6,7 10.1 15.4 16.0 17.0 147.0 
32.0 110 -26.0 -21.0	 -20.5	 -16.9 -17. •-4.0 4,9 40.5 1'.' 14.5 14.8 15.71 
33.0 1112 -26.0 -21.0	 -21.5	 -17.7 -12.4 '4.7 5.4 48.1 11.fl 11.0 15.8 19.0 
34.0 113 -31.5 -24.8 ,21.'	 40,4 12.1 -4.1 5.9 9.41 11.7 13.0 14.8 17.0 
35.0 113 -24.7 '21.0	 '27.7	 -20.4 .14,0 *.5 71.1 0.71 18.o 15.5 15.0 16.8 
36.0 ii., 21 .6 -29.8	 .18.4* .10.6 j58 .5.5 5.0 10.4 II.' 19.9 17.8 11.8. 37.0 114 21.4 -21.8 -20.'	 -10.4 -15.0 '6.9 4.5 11.1 1'.' 4$.0 18.4 19.8 
38.11 117 -2'.7 -20_fl	 -24.5	 -20.4 -15.' -7.9 9,4 10.4* 13.4 14.9 71.9 22.0 39.0 112 24.2 -20.5	 -24.2 .jS,# .8.4 0,5 47.7 17.9 12.0 10.9 20.0 
40.0 1171 -25.9 -25.0	 -24.' -On.? -17.7	 -19.' -4.4 7.9 Il.' 10.8 15.0 16.0 
61.0 114 -27.0 -26,0	 -26.' '23.6 10.'	 -1.i .1.7 71.7 179.9 10.8 11.9 12.0 
62.0 114 -31.0 -29.'	 -25.7	 -23.7 _20.8	 -1.8 8.I 6.4 0.41 11.0 18.4 15.1 
43.0 11.1 -2'.6 -26.0	 _25.0 -04.7 -22.'	 .16,4 .8.0 7.44 0.4 15,0 00.9 20.1 
44.5 012 30.0 -30.0	 -20.8 -27.4 211.1	 -14.6 5.' 1.8 8.1 17.0 14.9 15.0 
45.0 111 '31.1 -3'.8	 .31,8	 -50,4 -24.	 -14.5 -5.44 I.' 3.. 7.0 11.0 14.0 
46.2 109 .35.9 .31,8	 '31, 9 	 '37.7 24.*.	 _14.7 '4,1 4.9 4.6 5.0 10.0 10.0 
47.0 107 '38.1 35,0	 -33.4	 -30.7 -26.	 -17,4 -4.5 1.9 8.* 7.0 14.0 15.0 
46.0 106 .347.4 .34,4	 -33.6 -37.7 -26.4	 -17.7 -9.9 -1.4 3.. 95,8 11.9 14.40 
49.0 104 -30.7 -36.0	 .34.4 .32.0 -27.8	 -19.0 -19,8 -0.4 7. 0,9 0.0 10.0 
519.0 150 39.O -30.7	 .35,40 '38.5 -518,7	 '19.0 1i.'. -5.0 7.' 5,9 74.8 9.9 
51.0 94 '39.4 -37.8 -35.1 -38.7	 -20.7 -19.9 -2.4 2.n 0.0 0.4 9.7, 
55.0 95 '447,3 _35,0 39.t 30.'	 20.0 .0.9 .0.7 5.' 15.1 15.0 16.0 
53.0 98 -39 .1 -39.5 -29.4 -9.1 -0.' 1.7 10.1 10.7 19.9 
54.2 94 '43.4 -35.7 -37.9 -30.0	 -j9,7 .9,0 -1.' 6., 10.' 147.0 11.0 
511.0 7. -51.6 '87.' '347.3 20.0	 -20.1 .0,4
_, 0.' 16.4 17.' 17.8 
58.0 64 '48.2 -40.7 -34.8	 -20.0 -4.7 0. ., 5.fl 5.0 4.0 
57.0 57 '44.0 43.' 41 .t '33.0	 _10.8 6.fl 4.4 6.' 15.4 16.9 16.0 
58.0 43 -4 9 .6 .41,8 304	 -2'.14 *9•4 1.9 37.n 34.' 37.7 32.' 
59.0 33 '46.5 -39.1 -34,4	 -2fl.14 -7.1 974.41 14.0 17.0 II.'. it.? 
60.0 20 -50.0 -50.0 _40•0	 -27,fl 0.0 79.fl jO.r 18.0 19.4 19.0 60.0 12 49.7 -47_i	 -20_n s_i n.c 10.8 11.4 Ii..' 17.8 
62.0 0 -46.1 -40.6	 -27.8 -17.4 .10.4 .0,. -0.7 '0.5 '47.5 
63.0 2 -41.4 -41.0 -49,8 49,0 -14., -147.' -147.8 -147.9 
64.0 2 35.7 390 -29.9 -29.4 2't.i -25.0 '0'9.fl .29.9 65.0 2 -3 7 .1 .37,0 -34,4 -34.9 -311.1 '34.4 -34.0 -34.0 
66.0 1 -40.5 -40.5 
61.0 1 34.2 
66.0 j '37.9 P000tive 1* wiod fro, tI,e Ooil	 (270'). -31.0 
69.0 1 4.0 0,00009, 0* wind from 0)40 hood	 (90'). -82.0 
70.0 I -40.0 -40.0
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 10.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 So, PATRIC IC	 AFB, 7 28' 4 N 80' 56 W JAN. I, 1956 to NOV. Il, 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27 Sn. CAPE KENNEDY. 5 28' 29 N 80' 33 W NO%C IS, 1956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 kin op CAPE KENNEDY, 5 28'29N 80' 33 W JAN. 960 to DEC. 31,1967 
FLORIDA _____________________________ __________________________________ ________	 ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS 
-
LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 089 SPEED	 (DEGI	 0.139	 1.000 2.280 9.000 15.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEO) 
SfC 720 '10,0 .7,5 -6,6 .5,5 .3,6 .0,9 .0,6 .2,3 .3•5
.9,6
.9.0 •IO.0 
1.0 720 -2 4 .0 '9.6 -0.3 -7.2 .9.5 .5.5 .3.9 .7.6.9.7
o33.9 '23.0 022,0 
2 . 0 720 '16.0 8.3 -7.3 -6.2 .3.4 '0.2 05.0 *8. 3 . I0.I'12.O'26.0' 21.0 
3'O 720 '12.0 _8.2_6.5S.3_2.6S.7*5.3*8.7'I07'8'20250 
1.0 720 -11.0 '6.9 -6.2 -5.1 .2.9 .0.9 .3.0 .10.2 .12.9 .15.9 .26.0 .27.0 
6.0 720 -9.o '0.3 -6.3 '9.9 .2,3,I.0,6,60I0,5hl2,b0I5.6*I95'200 
6 . 0 727 '33.0 '2.? -6.9 -5.9 .2.6 .1.9 7.4 'II'O 819.3 '17.9'39.8 °20.0 
7 . 0 720 '16.0 9.6 -7.8'5.8 -2.9 01.9 8.7
03.9 *I6.I'18.0'22.0'23.0 
8 . 0 7213 I'I.S -11.1 93 -6.9 .3.02.29.6*I5,80I9,IO200240'250 
9.0 120 '37.0 '32.3 -10.6 -7.0 .3.9 .2.8 011.6 '38.3 *21.9'29.6 '32.O'31.Ø 
30 . 0 720 '23.0 19.9 -32.9 .9.7 ,9.0 •3.9 't3'3 *23.0 025.7 '27.9 °33.0'34'0 
II'S 720 '29.0 -21.1 -15.1 -10.2 .4.5,4.9,I5.229.9'29.532234.6*35.0 
12'O 720 '37.0 -20.5 '37.3 -11.8 .4.69.3*18.5*30.0°32.9'35'7'4l'0'92'0 
13'l .120 '2 4. 0 '22.4 '20,9 -1 - 4,0 . 6.I*l0.3*31.9 036.8' 39.0 '46 .0' 47'o 
4.0 720 '26,13 -23.2 .38.9 -13.0 .9.4 .9,4 *38.3 .20.0 .32.3 .37.4 .92.0 *43.13 
35 . 0 120 '27,13 -30.7 -iS.? 'I 2.0 .4.7 '3.2 '13.0 '23.9 029,6 .27.7 39,0 •39.0 
160 720 i9. '35.3 -32.8 '10.0 .5.7 *0.9 87.2 *33.0 *36.2
.38,7 *23.0 122.0 
37 . 0 720 '36.0 '34.7 -32.5 '10.0 .6.7 -1.9 '2.8 86.5'0.5'9*8 '11.8 '32.0 
30 . 0 720 '10.0 .14.9 -12.6 -11.1 .8.4 "4,2 .3. 4.2.3*3.3'4.9.R.0'9.Q 
19 . 0 721) '23.0 'IS.4 -13.7 -37.6 'iO'S 6.S -2.7 -0.0 -0.0 '3.6 '2.0 '3.0 
20 . 0 720 '24.0 -18.9 -36.3 '34.7 '32.2 -0.3 '4.5 -2.4 '3.6 -0.8 '2.0 '3.3 
23 . 0 720 '27.13 '39.3 -37.2 .15.0 '3.9 -10.0 -6.0 -37 -2.3 '0.9 '2.0 '3.0 
22 . 0 7213 '23.0 -39.9 '30.4 '37.3 '39.9 -11.2 '7.5 -4.9 3.4'2.3-5.3'S.O 
23 . 0 120 '25.3 '20'? -20.3 '18.7 '16.0 '12'S -8.3 .6.3 '4.9 -2.7 .5.0 '6.0 
24.13 720 '29,0 -22.2 -20.7 -39.0 '17'S -13.1 -0.0 -6.2 '9.8 -2.7 -1.2 '1.0 
25'O 720 26. 29.l'22'I'20' 7 .38.5 -13.7 -9. 3.6.9'9.6'2.6'0.9'0*0 
Z6'Q 720 '27.0 -24.9 -23.5 '23.7 -9'i '34.0 -9.2 -6.3 -4.9'3.0 -1.3' .0 
27 . 0 720 '37.0 '26.3 .29.4 -22.6 '9.6 '19.5 .8.7 .6.0'9.0'2.O *0.0 03.0 
20.0 103 -20.0 .27.0 .26.7 '27.9 '71.8 -15,6 '9.9 -4.9 '1. t.0 8.9 2.9 
29.0 103. 77.3 _55•8 -23.' '20.5 -15.6 .0.0 .6.5 '8.0 0.' 9.0 0.0 
37.0 107 '25.0 -24.' -24,' .26.9 -20,' -15,' -10.8 .3.7 '1*, -0.5 -8.4 .1.0 
30.0 108 -2'.7 -20,6 -27. .25.0 .21.1) .55,8 .8.4 .5.7 '3. -7.5 ".8 -2.0 
32.0 108 '39.8 ,29.0 -27.9 -25.5 '21.5 jS,5 .7,8 -5.' .7.5 -7.0 '.8 '0.1) 
33.0 109 -2 4 .0 -20.' '23.' -15.5 .q•3 .34, 5.3. 2.50.I2.0 
34.0 010 -37.4 -31.' -30.5 .27.' .24.8 -17,0 .,0 .5,5 _,8 4.8 34,8 7,0 
30.0 ill .35.5 '35, -36.7 -29.5 '25,' -10.8 .0,5 .4,8 .7.8 -0.3 -5.8 0.0 
36.0 111 -35.0 .35,8 .30,7 -30.7 -35.1 -2'.' -18.9 .7.9 -34,0 '5.8 .8.8 -1.0 
37.0 110 .35.3 .35,5 -32.9 '27.' -24.2 -19.6 -10. .3,,.5,9'0.95.0 
38.0 110 -37.7 -37.7 -37.' -33.7 -29.' -2'.O -15.' -11. ,ii.,-ifl.,5.99*.4 
39.0 110 -30.9 .37,0 .34,4 '35,0 .31,1 '26.0 .17.8 '1,. ,1,.*9.'8.l'9.0 
57.0 1310 .34)3,9 .50,0 -36.4 '35.5 32, -24.4 '39.4 '16.5 '13.' '13.8 '10.4 .30,7 
80.0 110 .31.0 .50,0 -41.6 -35.7 -30,5 -27.0 -29.' -15. 7'15.,'12.l'9.1 -9.0 
52.0 105 '78.8 -40.7 .53,5 '50,0 .37,8 .30,7 .51,0 -19.5 '14.5 '15.5 '55.8 '13.0 
53.0 3032 '76.3 .45,8 .53,5 .30,5 -38.6 -26.4 '28.7 '10.1 '19.0 -15.9 '15.8 
54.0 100 '50.0 .49,0 .47,0 .45,0 .59,' -31,7 '24.0 -25.' '2'.' -22.' '2.1.7 -2t.2 
43.0 104 '51.5 .50.8 .50. '54.8 '41.' 314,5 -27,4 _748. 520.,'27.4'07.' -22.0 
56.0 105 '56.2 .51.0 .50,5 .57,0 .164.9 .35.0 .29,6 '25.5 '23.8 2l. '70.8 -20.5 
47.0 107 .56.6 .55,5 -5l4. -50.5 '55.' .37.7 .20.8 28.5 '27.3 -23.0 -15.4 .15.5 
48.0 103 '58.0 .57.0 '53.' .57,5 '44,4 .30.8 -31.' -5. ?'20.. .31. -21.7 -23,4 
49.0 IOn -64.7 54,0 -50.5 50,8 '30,0 -32.0 -23.7 '22.5 '22.9 '203 '20.' 
532.0 07 .60.0 .53,0 .55,5 .40,4 .38,7 -30.4 -74.8 '25.0 .20,0 '20.8. '20.5 
51.0 '75 '59. '54.5 51.0 .30,5 .28.8 _25. 7'25.n -21.''20.0 -20.9 
52.0 87 -71.8 '09.1 '50.0 '50.8 -5'.l .30,7 '2 g .' 21.fl '17. 9 '17.3 -17.1 
53.0 75 'B'.S '67.' '60.' 52,7 '50.7 ..30,fl .33,0 55.n -19.7 .17.8 .37.8 
54.0 73 6'.O . .58,0 '52.4 -50.1 .30,0 '27. 0•15.-15.15.1'15.1 
534.0 70 '65.0 .59,0 .59,5 .59,' .53.5 .35,8 '27. ,'2t.r'0.92.6'0.1 
56.0 64 60.0 -68.' -60.9 -50.' -55.7 -35.' -29.' '24.0 -21.' '21.9 -21.0 
57.3 57 .55,0 .53.4• -57.8 .54.1 '48.0 .39.0 '21.1 '13.n 5.4 5.0 5.0 
50.0 52 '65.0 .67.0 -61.7 -54,7 -5'.' -o'.o '33.5 -o.' 28.5 05.0 29.0 
59.0 00 '55.0 -63.? -54,' .55,0 -25.3 .10.0 9.8 9.5 5.9 9.0 
60.0 31 . 755 •
.
'67.4 '59,8 '53.5 '38,8 .5. ..o-5.c-5.9-5.3 
61.0 21 '1 9 .0 -70.' '60.13 -54,7 .10,5 .7.8 '4.8 .34,5 .5.0 -5.0 
62.3) 15 -75.7 .7,8 -54.0 -17.7 0.0 0.' 0.0 1.9 1.0 
63.0 3, '87.0 '60.0 -11 ,fl .10.4 '10.' -30., '10.9 '10.1 
5,.0 1 '59.6 -70.0 -51,8 .50.5 5fl.s '50.' -50.6 '50.5 
60.0 7 '70,9 .70,fl .50,5 .53. 5'50,fl.53_44.51.34..53.5 
60.0 .57.4 Posi iv, jo wind from tho tool (270°) .57.4 
0 :57:2 lieg.tivn 0, wind from Ohm 3,0.1 (90°). 3
127
HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 10.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANOE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 01027 So, PATRICK 608, 7 28 14 N 80 36 W JAN. 1,926 to NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ole 27 kn, CAPE KENNEDY, 5 2829 N 80 33 W NOV. 8, 956 Is DEC. 31,1967 
RAWIRSONDE FLORIDA 
ROCKETSONDE 28 6., op CAPE KENNEDY, 8 28 29 N 80' 33 W JAN. m6O Is DEC. 51, 967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. SUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 IDEOI 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000	 97.720 99.000 99.865 SPEED IDEO) St( 7/ 7.0 •,9 4.2 4.5 -3.1 0.7 .0.6 .2.3 .3.2 .9.3 •7,4 .0.9 
.0 744 11,U -9,2 -7,2 -6,3 -3,1/ -0,0 .9.1 .7.4 ,9,2 .11,5 .14,9 +18.0 2 . 0 741 15.0 42.# 10./ -7.6 -5.6 .2. 70.2+4.7 , 7.5 .9.6.!!.7 .jó.9 20.0 3 . 7 799 -16.0 -11,9 -0.9 .7,5 5.9 -2.6'0.2,4.6.8.3+10.2. 11.6 *jS.9 20.0 4'i /99 12.0 1I.9 '.2 7.0 5.5 -2. 70.I+4.9*9.!0Il.0v!2.2.I7.92I.Q 5 . 0 794 11.0 10.9 -8.7 •7.2 -5.9 .3.2 0.0 •5.0 .8.0 IQ.5 .13.! +7.9 , 19.0 6'O 199 19.0 12. 910.5-7.64.3 -3.6 0.2 4.S 7'7IQ.5 2.6 '17'' 21.o 7.0 789 15.0 13.9 10.6 7.2 7.4 -'4.3 -0. '4 '"''I 07.4 9.5 !!.8 •i7'4 10.0 8 . 0 749 26'O 45''12'310'58.3 -5.! 0•6*3•0+8•3+I0.4*!2.7+!6.90 18.0 9'U 748 2U.O 15.8 13.O .10.0 .6.0 0'V •9.! •9.9fl.7'I'4.3+I7.7• 17.0 l0'O 799 23./) 22.9 -19.6 -15.6 -12.5
_8•0 !.Q +4.6 .9.8 15.0 .16,1 0/9,9 •20'o 11 . 0 799 -29.0 26.9 -21.8 -19.0 -19.9 -9.5 
12'/I 749 -28.0 25.7 21'S -/7.7 !!'I 2.0*5.5*!290!6.5*l0.2*22.9*26.0 
13'U 799 32.Q -26.6 -29.2 -19.4 
9 . 0 799 31.0 23.S -9.8
-17.112.!9.!.3.609. 7 13.7 *10.1 2!'7 23.g 15'O 748 28'U 24.920.117.0l9.740.0 4.7*0.7+9.7*7.5+ 10.8 •l.6 15.0 16'O 794 17'O 16.7 -19.5 -/7.6 9.9 -5.2 •0. 7 • I.6*2.74.4,8.9* 10.0 17'O 794 16.O 15. 7 19'u-I3'I- 12.1 -9.9 -6.3 -2.6 -0.5 .0.4 !.5 +2.9 4'O 18 . 0 748 19.0 41.9 !4-3 -19.2 13.0 -/1.3 -8. I 5.2 3.2'2.9 1.6.0.a • 1.0 19 . 0 199 23.0 /9.7 -17.5 -16.3 -15.0 3.3	 -/0.3 7.5 .5.6
.4. 9'9'2.32.0 20 . 0 784 24.0 21.3 -19.8 -10.9 -16.2	 -12.7 -9.3 -7.0 .5.9 -4.3 2.O '1.0 21 . 0 194 36.0 -27.9 -29.3 -22.9 -21.0 -18.9	 -19.6 -11.3 -9.1 -8.0 '68 .,5 9,/! 22 . 9 799 32.0 26.9 25.1 -23.9 -22.0 -19.6	 -15.9 -13.1 -11.3 '10.2 9.3 6.0 1.0 23 . 7 444 3i. -29.9 -25.8 -29.4 -22.6 -/7.6	
-17.1 -13.8 -12.0 -/0.9 -10.! -7.0 6.o 29 . 0 749 31.b -10.7 -26.9 -25.7 .19.7 -+1.9	 -10.3 -19.8 -12.7 !l.6 .10.9 -5.0 4.Q 
25 . 0 744 30'O -28.7 -27.4 25.7 -23.! 1'.3 l5'0I2'7II.2I0.2-8.34.5 
26.7 194 34.Q 33.9 3o'O -27.5 -26.9 -74.!	 -20.0 15'! -12.5 11.3 .10.9 .7.0 .10.0 27 . 0 /99 35.0 13.9 -31.7 .30.1 29.4 -25.!	 -20.1 -!9.7 1Z'2 I0.6 9.3 6.0 3.Q 26.0 104 -31.3 -29.8 -25.'	 -21.1 -14,7 -11. 412.-10.1-0.l-9.1 29.0 108 .30,5 -30,9 .31.' .28,4 27,'	 .21.8 -17.7 -13. 711.7-11.fl-0.2-9.2 32.0 111 '30 + 0 -31.0 -32.5 -20, -27.'	 .70,0 -17.5 -18.5 -13.. -13.1 -12.4 -12.5 31.0 112 .36.1 -348.0 -32.5 -31.1? -27.	 .21.5 -17.4 -15.1 -13.0 -12.1 .10.5 -10.4 32.0 113 .30.1 .314,8 32.7 -37.7 29.0	 .21.7 -19.'
-14.4 13.o -12.1 -10.2 -10.1 33.0 117 -37.0 .38,8 -36.' -33.7 -28.6	 -21.4 -19.0 -16. 014,.-15,o-8,n-7,9 30.0 12! -34.0 .344,8 -35.4 -33. .37,0	 -24. -19.7 -15. 51 6 .,.1!4.2.11.7 -13.4 3s.0 12/ '4 7 .0 -30,0 -38.1 -37.1 -37,0	 -26.7 -20.7
-1 9 .9 -14,8 -15.1 -14,3 -13,9 36.0 127 -61.2 .39,0 -39. -34.1 -31,0	 -28.8 -22.0 -09.1) 14.9 -15.' -11.0 .13.7 
31,5 120 '45,5 -40,8 30,4 .37,9 .38,5 D9,7 -24.4 -31.fl -19.. -17.3 10.2 .15,0 30,0 126 '41.5 -41,4 -43.7 -90.4 -35,7	 -37.0 -25.4 -10.4 144.0 -18.7 39,1 35.9 39.0 125 -41.1 -40.0 39,5	 -31.2 -27.1! -22.7 19.6 -17.9 1.9 -1.9 40.0 125 '64.5 -46,7 .49.9 -47,7 -40,7	 -30,8 -27.8 -28.7 22.0 20.0 .10.8 -18.4 61,0 125 /48,5 .69,0 -49.' .45,8
_47.0	 -35.7 -30.1 -27.1 27.0 -21.7 -19.3 -15.' 40.0 12o -51.5 50.0 -50.7 -47.9 _47, 3'.6 -20.4 25.t 19.2 -11.9 '03.5 43.0 12/. -57.0 54,0 -53.' -50.6 .47,!	 .140,0 -34,6
.37.! 22.8 -22.1 -29.0 -20.5 44.0 122 -54.0 .55,0 -59,! -57,8 57,7	 -46,0 -35.0 -3fl.5 -25.0 24.' -29.7 -19.9 46.0 101 -55.5 .50,0 -50,' .55.9 -57,0	 -45,4 -37,1 -35.1 -27,0 -27,1 35.' -25,9 46.0 117 '49 .2 62.0 -50.0 -59.0 544.7	 -47,7 -39,1 -33.9 37. -25., -22.7 -23.0 
41.0 111. 514.4 63.7 -67.8 -564	 -49,2 -30,1 -33.7 -25., -23.7 -22.3 -22.0 48.0 117 6'.4 51.8 -50.4 54,0	
_49,2 -47.9 -36.7 26.' -22.7 -17.8 .11.9 49.0 115 60.5 -67.4 -60,0 .57,0	 -52.8 -49.0 -30.1 31.4 28.. 23.5 -23.44 50.0 113 -64.1 64,0 -67.9 -62.9 57,0	 .57,7 .02.0
-37.5 31.6 -28.1 -27.0 -27.2 51.0 110 -64.9 .64,7 -64.' -64.7 -50.6	 -59.2 -00,0 -30.' 30.. -26.' -74.1 -28.0 52.2 10/4 +59.7 -50.6 -59.5 -64.4 -50,4	 -51.0 .39,3 -30.7 22.1 -23,0 -20.7 -22.0 53.0 103 .59.7 -59.7 -69.4 -67.6 -61.7	 -5!.! .30,3
-26.1 20.. -22.0 -18.7 -18.0 50.0 97 -71,6 67,9 -57,0 .57,0	 -50,7 -30.' -20.9 24., -19.9 '17.7 -17.0 55,0 99 744.3 -66.0 -68,9 61.7	 -50.4 -37.7 -28.7 14.o -12.8 10.1 12.q 55.0 0/4 -79.9 -70.1 -63.7 60.2	 -49.2 -39,2 -21.2 13.o -4,0 -0.1 .14.0 57.0 17 . 70.0 -68.2 -67.7 -60.0	 -50.3 -34.7 -21.0 17.. -2.8 2.l '2,2 58.0 6, .79,7 .50.0 -66.4 -67.8	 -50,0 -39.5 -27.1 -7.o -2.7 -2.1 -2.0 59.0 54 '77.2 -70.7 -68.2
-67.5	 -45.1 .30,44 .70.0 10.0 -7.5 6.9 -6.9 60.2 41 -75.1 -70.0 68.'	 -53.0 -26.9 -02.5 -7.0 -1.9 -1.3 -1.2 61.0 25 .92.9 -87,7 70,fl	 -60.9 -55.0 . 10.2 20.0 29.4 29.0 29.9 62.11 19 '01,9 .77,7	 -50,5 -29.0 .0.8 -0.' 0.9 7.7 0.2 63.0 10 8°.5 84,'	 -55.5 -30.7
-27.4 27.. -27.2 -27.7 -27.0 64.0 /4 '80.0 .43,5	 -01.5 -23.4 -15.1 19.0 -10.+ '10,7 10.7 65.0 9 .79,j -60,4	 -58.7 .38,44
-22.' -21.. -21.9 -21.7 -20.5 65.0 5 81.1 -05.5 -23.9 -23.9 29.3 23.7 20.t -23.0 57.0 6	 -111,1 - -54.0 17.c -19.0 12.. -12.7 -12.4 -12.6 68.0 5 -69.6 Positive is vied fro, the toil (270). -40.6 9.1 -9.0 '7.0 -7.7 1.7 -7.7 69.0 , -oc.0 lIegotive is vind Leon tho hood (90). -295 -17.9 -17.6 -17.. -17.9 -17.6 -17.4 70.0
-o'.5 -25.5 .18.5 P4. 410.514.910.5 .10.0
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 10.8 
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION USL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (rn.tsrs)
EASTERN TEST RANGE 
SESIAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28' 14 N 80' 36W JAN. I, 1956 tO NOV.17, 956 
RAW1NSONDE FLORIDA CAPE KENNEDY, FI..ORID 
SERIAL COMPLETED 0 to 27 So, CAPE KEI*IEOY, 5 28' 29 N 80' 33' W NOV. (8, 956 to DEC. SI, 1967 
RAWINSONDE FLORIDA 
ROCKETSONI)E 28km op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. 1960 00 DEC. 31,1967 
FLORIDA ________ _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) BBS SPEED	 (DEG)	 0.136	 1.000 2.280	 2.000 15900	 50.000 84.100 95.000 97.720 99.000 99.868 SPEED (DEe) 
Src 74 -t. 5.6 '1'7	 3.9 -2.7 .0.7 '0.5 '2'S'3.2 '4.3 '6.6 '0.0 
( . 0 744 2O.0 IS.9	 '8.9 '7.'1	 -6.3 .9.0 .0.9 03.7 06.528.7 'p.9 'i2'? 044.0 
2 . 0 794 "22.0 I5.9	 '9.1 -6.7	 "5.6 .3.5 0,3 '4.0 .6.7 *0.4 '40.5 '42.9 '46.0 
3.0 794 -22.0 "14.9	 "8.9 -7.0	 -9.7 .3.6 "0.1 .4.3 .7.7 .9.2 .10.9 •II' 015.0 
4 . 0 744 "23.0 "14.9	 t.7 -7.6	 5.8 .3.5 0.0 °'4.'4 .7.0 09.5 *11.5 019.9 048.0 
5 . 0 7444 -22.0 15.9	 "10.5 -7.3	 -6.1 -3.6 -0.0 "4.8 08.5*40.3011.? '15.9 040.0 
6'S 749 "48.0 "12.9	 "10.1 "8.6	 "6.1 -9'00.3"4.S'8'4'I0.2'I'4.I'l7.9'l9.o 
7 . 0 744 14.S 12'9	 10.6 .9.9	 -7.4 .'4.0 .0.3 044.3 27.8 09.6 *42.5 017.9 023.0 
80 79'I '16.0 -49.9	 1I.7 -10.9	 -0.5 -5' 15.S''l'o'1'O'l0.7'12.S'I6.9'23.Q 
9. 0 749 "16.0 i5'9	 13.7 -11.0	 -9.5 .9.8 "5.6 "4.4 07.6'I5.7'12,4'10,'l'19,0 
10 . 0 744. "25.0 -46.7 15.5	 -II'S -6,9 •O,4405,0*8•0*Il,9'l5,20I9_9*244,o 
11 . 0 744 '23.0 22.9	 -20.2 -17.8	 '13.5 'O•O0.S'S.8'I0•U'I3.0'lá.O'2D.9•22.rJ 
. 12 . 0 744 '2 7. 0 "29.9	 22.j . '19 . 1 "45.9 '' 6-S.4'6.S'I0.9'I9.O'l 7 .J'I9.'4' 20.0 
13.0 I'll -27.0 '26,9	 -21.1 -16.6 -10.3 .0.4 07.4 11'4 244.6 .18.1 '24.9 023.0 
49 . 0 744 26.0 '20,9 .9.3	 I9.S .9.7 '1.1 05.6 09.5*12.7 044.8 '47.9 0	 9.0 
45'O 744 -26.0 '23,9	 '17.7 "19.5	 I2.9 .0.2 "2.4 02.8 *6.6'6.6 044.4 013.9 05,5 
46 . 0 744 "21.0 '19'9	 '43.9 -42.5	 "45.9 .8. 13.60.0'2'9'9.S'5.7'7.9'9.o 
17 . 7 744 -18,0 '45.9	 "13.5 .12.9	 "Ii'S -9.1 -9.6 '4.? .0' I*0.6°I.204.9'a.Q 
It'D 744 '17.0 IS.9	 '19.7 .13.8	 -12,6 I08 -7,8 .44,5 -2.2I.30.7-o.l'O.O 
19'0 7444 "21 . 0 -20.9	 "47.9 .16.6 'iS,?
-13.4 -40.0 '7.1 ..9.7 -3.6 3. -2.4 2.0 
20 . 0 744 "34.0 23.9	 "21.3 19.9	 -48.7 162 "12.9 -9.1 -7.0 -6.4 5.3 4.0 '2.5 
2I'O 744 -3 7. 0 -24.9	 -22.9 -21.6	 .25.9 18'O I'4,9 'Ii. 
22 . 0 799 -39.0 '25.9	 '23.6 .22.0	 -21,6
-IV'S '15.0 -12.8 -11.1 -9.8 -9.2 -7.5. "7.0 
23,0 794 '45.0 26,9	 25,3 -29.3	 -23,0 "70,5 -16.8 I3,7 -11.8 -40.6 -9,4 -7.0 "1,0 
29.0 744 90.0 -29.9	 .26.9 -29.7	 .24.4 -21.6 -40.0 -19.3 -42.2 -40.7 "9.7 "V.O 5.0 
26 . 0 744 "41.0
-31.9	 -29.5 -27.6	 -25.7 72'4'18.7 '14'9 "12'S i1.8 -40.8 -9.0 8. 
26 . 0 744 '35.0 33.9	 -34.6 -28.0	 -26.7 '23.9 I9.2 '15.2 I2.6lI.6"l0.I -7.0 '2.0 
27 . 0 74'4 '23.7 -36.9	 -34.6 -29.6	 -27.7 '244 '20.0 -iS'S -j3'i -11.6 -40.3 -8.5 -8.0 
28.0. 110 -2 9 ,1 -27.6 -25,' -24,2 .17,2 -13. 0-j3,,-l1,,-4.,-0,fl 
29.0 113 -30.14
-27.9 -25.0 -2'.! -19.0 -45.' "14., -18.9 -j2. "12,0 
30.0 113 -37.5 .32,2 .32.9	 -20.7
-244.7 -2'.' -17.9 -05. 7'26., -13.5-13.0 -13.2 
31.0 115 .39.9 -34,0 -37,6	 -30.44 -27.' -D2.7 -19.4 -44.' '2S.o -17.6 -12.9 -12.,? 
32.0 116 '35,0 .344,8 .37,4	 30,4 .0.0
-2'.3 -17.7 -08.0 '2'.' -12.4 -il. -11.0 
33.0 115 '35.0 -31.0
-33.'	 .39,9 2'.° -24.1 -jo_fl -is.' '22.0 -10.4 -14.1 -it_fl 
34,0 117 '34.5 -36.0 -33,7	
-32.4
-2°.° -2 7 . 9 -19.0 -14.9 '20.' -10.4 -10.0 -10.0 
35.0 114 '30.5 .37,0 .35,7	 -33.9 -30,S
-25.1 -144.0 -12.' "44., -0,2 .9. 0.0 
36.0 119 .30,5 .39,7	
-39.t -30,7 -25.8 -19.5 -15.5 '22.o -0.2 20.7 25.9 
37.0 1214 .30,7 37,9	
-35.0 '22.' -24.4 -19.9 .5.0 '10., -s., 10.' jO.44 
38.0 120 447.2 .44,6 -30,7	 -30,2 .35,0
-27.' -10.7 '20.9 '2.' .5.2 15.4 15,5 
39.0 120 '445,2 -44,0 .84.4 -41.0 .33,0 .55,0
-20.4
-13.0 'S.fl '6.' -2.2 -2.0 
40.0 119 '80.5 -45,0 '45,4	
-43,1 .34,4 -D4.0 '29,' '19.5 '20.0 -ii.! .9,3 9.0 
41.0 117 '67,6 .45,0 .47,7	 .444 .37,0 -20.7
-2'.' -17.' '22.7 -10.' ..44.0 '.9,4, 
42.0 .	 117 -45.0 .45,9	 -47.4 .30,2
-30.' '27,2 .17.0 '17.0 -13.1 73.9 24.0 
43.0 117 50.2 -440,0 -40.7	 -44.9 '20,0 -37,5 .29.0
-10.' '23.7 -12.' '20.4 -11.7 
44.11 115 '29.0 .52,0
-51.7	 -50,4 .45,0 -34,7 22,9
-13.' '20,. '2.2
-3.2 '2.0 
45.0 014 6'.O .50.,' .55,7	 .53.1 -45,6 .35,5 -25.9 '19. ''25.o-13.,-13.fl -119 
4640 113 '6'.2 .50,0 .55,4	 .54.' .	 -454
-35,9 -25.2
-17.5 '14.. -15.4 -Il.' -14.0 
47.0 110 .644.0 '20,' ..544,0	 .55.4 -65.5 -39,2 -27.5
-16.7 '24., -14.4 -00.4 .10.' 
48.0 110 -60.0	 . .54_fl .55,	 .53,5 .47,4 _34,5 .34_S -15. 7'23,r'j0,1-4.l.4,fl 
49.0 100 .54.7 '54. .54,9	 .53,9 -45,2 -35.3 -29.4 -13.7 '20.2 -10.6 "11.0 -10.2 
50.0 1044 -61.9 -60.0 .50,4	 .53,5 .45,8
-37.0 07.0 . IS.! '12.' '20.4 -5.fl "5.9 
51.0 1044 "65.8 -61,0 '55.'	 -54.7 -50,, -34,4
-24.7 -16.9 -4.0 -5.1 5.0 5.0 
52.0 09 -80.3 .55,4	 '23,0 .44,2 .37,0
-21.5 ..j2,0 .5, 97.4 07.0 98.0 
53.0 04 50,0 .55.4	
-52.4 '45,4 -30.7 -10.4 .0.0 -7, 7,fl 0,0 3,0 
54.0 91 -60.4. -50.0	 -54.4 -45,0
-31.5 -17.5 .3.9 8., It.' 00.0 15.0 
55.0 83 '73.3 -65,1 -51.8 '23,6
-3'. .10,4 .1.9 13., 15,' 14.0 17.0 
56.3 7 '70.9 -50.7	
-55.7 -110.9
-2'.S '5,0 6.7 16.. 17.2 17.0 19,0 
57.0 64 -50.5
-69,4	 .57,0 -47,2 -22,2 '2.5 3.0 21.. 20.7 22.0 22.0 
58.0 49 .57.0 .50.0	 -59.0 '30,5
-20.0 -2,4 j14.S 23., 20.4 20.7 20.7 
5,Q 37 -62.6 -57.4
-35.1 "15.9 10.4 25.' 4!., 41.4 42.0 42.0 
614.0 27 -60.1
-54.4 -441.7 -06,7 '1.' 00.7 20.2 20.0 71.2 21.7 
61.0 27 60.0 .30,0 .52,9 16,4 19,4 10.0 20.1 29.' 214.3 
62.0 1 .54.44 -47,n
-17,5 10.fl 12.4 12.' 13.5 13.1 13.7 
63.0 15 '55.4 .444,5 '244,9 06 t3•' 10.6 15.0 15.0 16.2 
64.0 10 '2'.O 30.4 -17,5 6.4 23.9 22., 25.0 24.0 24.0 
65.0 0 447.0
-23.7 "• -13.' 1'4'4 18.0 18.0 15.2 13.0 
66_S 7 '20.0 '35,0
-15,5 'l'.l 5.7 6.' 4.0 7.0 7.0 
67.0 0,
-53.0 -30.0 .14,,
-17.9 '23.6 -13.4 .13.3 -13.5 
66.0 Potitivo Sr. wind from the toil	 (270', '15.6 '4.9 .5.2 '5.1 -4.0 '4.2 '5.0 
69.0 4 '27.1 Negotivo 1, 0302 from 01,, hr,d	 (90'). -10.3 -12.6 '10.9 '20.7 '11.4 "11.5 -11.3 
70.0 4 '22.4 . -19.0 5.7 44,7 14., 4,0 4,0 4,0
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 10.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MDL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAl, COMPLETED 01027 00, PATRICK	 AFB. 7 28' 14' N 80' 36W JAN. I, 1956 to NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORiDA) 
SERIAL COMPLETED 00, 27 Io, CAPE KENNEDY, 5 28'29' N 80' 33' W NOV. IC,	 936 to DEC. 31,1967 
RAWIIISONDE FLORIDA 
ROCKEISONDE 28 km op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. 1960 tO DEC. 31, 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (KU) 082 SPEED (DEG) 0.135	 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.885 SPEED (DEGI 
SOC 720 '12.0 '0.2	 -7.0 '6.7 -'4.2 1.6 .0.7 .7.7 .2.7 •'.S
.11.0 .72.0 1.0 720 25.0 15.9	 12.8 .70.3 .6.9 2.3 *1.7 *8.6 097 .15.4 '27.5 '22.0 
2 . 0 720 -20.0 -10.2	 .11.5	 -9.2 -5.6 1.9 .3.6 .0.7 '72.2 '75.9 '30.0 '37.0 
3.0 720 24.7 -15.3	 9.', 0l .5_U 0.5 '4. 10l,,.O'IJ.80l0.6•39.Q*35.Q 
'4 . 0 720 '75.0 -13.7	
-9.2 -7.4 -9.6 D.'I'S.'I'lO.B *73.7 15.7
.33.0 °3q. 120 20.Q 12.7	 8.6 '7.4 -'4.7 '2.0 '5.U'iI.O'19.Q'I5.9 '31.0 '32.0 6.0 720 27.0 '72.5	 -9.7 -8.1 -'4.7 '0.5 .6.9 .70.6
.13.7 .75.9 .72.0 .23.0 
7.0 720 27.0 l'4.3	 '.77.2 8.S .9.8*0.0 *7.7 .12_U *74.7 777.6 *22.0
.23.0 0.0 720 -26.0 -10.9	 12.5 -0.7 '90 00.8.0.2 i3.3 'I5.9'I.9 '25.0 026.0 
9. 0 720 '22.0 '15.3	 .77.9 '9.3
-'4'4'I.5'9.6 *15.A'IR.9 *20.9 *28.5 029.0 
70 . 0 720 21.0 -14.9	 131 -9.8
-9. 3'2.7*Il.7',7.0'OI.5025.4'29.5n30.0 
II'O 72 23.O I7.5	 -73.9 -I.7 -5.2 '3.9'I3.2'70.I'2'4.2'27.9,35.Q '36.0 
120 700 '23 . 0 l6.8	 '73.9
-10.9 ''4•7'5.O'l'4.0 22'0 'ZS.8'30.'4 '30.0 '3'0 73 . 0 720 '24.2 -17.2	 -15.1 '12.1 -'4.9 '5.2 *76.3 '22.7 '20.9 '37,2 '38.3 039.0 
It'S 720 '20.0 -16.7	
-15.1 -72.0 5	 4''4.2'l'4.7'I9.*2Z.0*20.2.32.o*33.o 
IS'S 72U 23.0 '77.3 I'4.7 -12.1 .6'4 01.7 9.9 0,5.3 '17.1 • 18.7 '20'S 21.0 16.0 720 21.0 15.0	 -13.5 -79.6 .6.4
-0.3 .5.5 .70.2 .72.7 .79.2 *19.0 .20.0 77 . 0 120 -77.0 '15.1	 12.1 -79.6 '7•11 '1.9 2.5'O.S 0A.'4'9.173.,J* 19.0 0 . 3 720 '16.0 '73.9	 -72.6 -11.9 -0.2 '3,1 'O. l'2'8"4.3'6.2*9.5*75.Q 
IV'S 720 - 1 9 .0 '19.7	 -73.6 -72.5 '10.1 '6.0'2.0O.U*I.'4'2_2.5.Q*o_o 
20.0 720 '21.0 -17.5	 -15.9 -75.0 -11.6 -7.8	
.
"4.0-I.9 '0."0.U'2.O°3.Ø 
21 . 0 720 22.0 -10.1	 -76.8 '15,5 ,3.l .9.5 .5.8 '3.7 -2.5 '7.5
.0.0 'l'o 22.0 720 21.0 -19.9	 -77.8 -76.5 -l't.J	 -70.6 '7.3 "4.8 3.0 '2.8 '5.9 •0.0 23.0 120 -29.0 '19.9	 -19.0 .77.6 -5.l	 -11.0 -7.9 '5.7 "4.3 '3.1 '9.9 *0.0 
29.0 720 -27.0 '27.7 -14.8 -70.2 S.9	
-12.1 '9,3 -6.2
-9.0 2.'4 -0.2 °0.Q 25 . 0 720 '04.0 '.22.7 '71.5 -19.8 -7.0	 -12.0 -8.9 -5.9 
26.0 770 -29.0 .	 -23.7	 .22.6 -20.9 'L7 . 5 	 -72.0 -0.3 .5.5 "4.0 -3.0 -0.9 '0.0 
27.0 720 '32.0 '2'4.9 -23.9 -21.8 .77.9	 -72.7 -7.8 .5.2 -3.6 '1.0 *3,4j °'4.O 20.0 105 -24.0 -23.9	 -22.' -20.7 -17.	 -1.4,9 '9,7 -8.7 -2.0 -1.7 '9.1 0.0 
29.0 107 -25.8 -25.9	 -20.5 '59,0 '19,2	 -14.0 ",l -4.0 '.7 '.9 -0.0 0.0 
36.0 108 -25.0 .29,0	 -27,' -20.0 -17,7	 -13,7 -9.7 -3,9 -0. 9.0 7.7 1.9 
31.0 000 -2'.2 -25.0	 -25.9 -20.9 -17.0	 -17.7 -0.9 -1.7 -0.9 4,7* 4,0 4.8 
32.0 109 '23.0 -2.3,7	 -22.' -20.8 -17.9	 -10.9 4.9 -1.4 8.. 1.0 4.6 4,7 
33.0 109 -22.0 -22.' -20.9 .16.0	 -17.7 -7.0 0.9 5.0 4,0 4,0 4.3 
34.0 127* '22.4 -27.'	 -20.9 -16.'	 -19.5 1.4 3.9 6.. 7,0 9.8 '1,7 
36.0 108 -20.5 .27,8	 -23.° -07.5 '16.'7 -0,5 -9.9 3.8 7.. to.' 12.9 12.4 
36.0 108 '25.0 -23.5 -27.4
-17.'	 -10.' .9.3 3.9 7,,, 7.9 9.9 9.3 
37.0 107 -39.0 -20.9 -29.1
-17.9 -8,5 -7.0 3.q 5., 6.9 6.0 7.1 
30.0 107, 23.7 -277.0	 -27.' -21.9 '1'.7	 -10.0 -9.0 3.; 4., S.c 4.' 7.0 
39.0 lOt, -04.5 -22.0 -1'.7	 "10.5 -'.2 0.' 5., 7.5 7.0 9.7 
40.0 105 2'.l -20.0	 -25,' -26.7 '.10,6 ".8 .5,9 9,7 3, 59 79 77 
41.0 102 '34,4 .32,0	 -29.7 -26.9 '27.7 .'. .9.0 9.° 7.0 19.' 10.4 
42.0 102 -4 7 .0 -34.0	 '.37,9 -27.0 -20.' .0•5 .7.1 .	 9.7 7,0 49 4.9 54 
43.0 100 .49.4 -49.9	 .35,7 -33.0 2.7	 -lfl.2 -7.0 0.9 4. 7.9 9,7 9•'4 
48.0 971 '.49.1 .37,7 -33.9 -20.7	 -19.7 -0.1 1.5 3. 6.9 4.5 ',.0 
45.0 95 47.0 30.0 -20.4 .jO,0 3.1 8. 197 19.0 11.0 
'40.0 94 -31.0 -29.' -00,3 '17,' -7,0 -0.5 4.1 7.8 18.7 18.9 20.0 
47.0 07, 3t.0 -29.9 -26.7 -16.7 -71.9 '.0.0 9.9 12.0 12.5 17.0 13.0 
48.0 84 2'.2 -24.7 -24.7 -19.0 -7.0 7.3 6.0 11., 1..' 17.0 119.0 
49.0 83 '.20,0 -27,1 -20.3 -17.0 "7,2 0.5 7.0 8.o 13.' 13.' 13.3 
52.0 61 '.25.6 -00.' -23.5 -18.7 -s.c 7.9 10.7 18.9 17.7 17.0 11.9 
51.0 74 '31.3 -29.1 -05.1 19.fl -4.0 7.0 13.9 16.' 22.' 23.0 20.7 
52.0 64 -33.3 -29.3 -27.3 '19,' -0.0 5.3 10.0 10.0 20.9 24.' 24.8 
53.0 67 '.33.1 -29.4 '27.3 '97,7 '9.' 7,1 14-3 14.0 25.0 05.9 26.7 
54.0 50 -39.5 -28.7 -22.7 -14.0 9.3 19.' 271.1 22.0 23.0 23.8 24.9 
5.0 54 -27.2 -03.' -23.1
-13.3 7,0 17.7, 17.5 24.7 27.5 27.9 29.9 
5ó.0 47,
-23.5 -22.9 -09.7 -10.7 3,9 19.7 10.4 19.n 21.' 23.' 07.1 
57.0 37 -20.8 -17.1
-17.5 1.5 19.7 23.' 29., 25.9 25.7 25.' 
50.0 30 -10.5 -15.8 -'1.1 0.5 10.1 05-3 33.5 33.3 34.2 34.4 59.0 20
-17.5 -17.0 -9.* 9,9 10.4 24.9 29., 29.0 20.9 29.2 
60,0 1, -15.0 '.12,7 9.9 32.1 35.0 35., 33.0 34.0 36.9 
61.0 0 j7.9
. '19,7 3.9 37.7 34.9 40., 49,5 49.3 80.1 
62.0 5 -24.0 -15.9 59.0 49.7 59.n 59.3 50.0 59,0 
53.0 6 0.3 1'.fl 8fl.fl 00.7 89.8 00.0 97.9 81.' 
54.0 2 -73.0 -13.0 0,7 7* 9,9 3.0 1.9 3.0 
55.0 I 35.3 32.3 
66.0 1 47.2 '41.7 
67.0 I 24•9 Po*itivo i	 wind from the taLl	 (270'). 26.0 
Neg300vo 0. wind fro, rho hoad	 (90'). 1:fl 
70.0 I 1.0 1.9
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH	 TABLE 10.10 
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MDL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPlETED 0 to 27 km PATRIC IC	 APR, 7 28° 14' N 80' 36W JAN. I, 1956 to NOV.17, 1956 
RAW)I)SONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAI COMPLETED 0 to 27 km CAPE KENNEDY, 5 28° 29' N 80° 33' W NOV. 18, 1936 10 DEC. 31, 1967 
RAWINSOIIDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28° 29' N 80° 33' W JAM. I,	 960 to DEC. 31, 1967 
PLORIDA __________________________________ _________ ________	 ________ _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 088 SPEED	 (DES)	 0.135	 1.000 2.280	 5000 5.900	 50.000 84.100 95.D0O 97.720 99.000 99.885 SPEED (DES) 
5 f C 74* I3'O I 2 .9	 9.I -8.1 6.9 .3.9 0.''l'0'2.6 3.9'4.' 06.9012.0 
'3 74* 17'J -19.4 -12.0	 .11.2 -7.1 -1.7 03.3 *1.1 ''I 011.8 018.9 
2'O 749 17•l -I6.9I3.2-Io.60.6 .S,5 -3,8 5.9 .9.8 °I2.6 075.5 °2I'4 *22.0 
3'0 799 10'O -19.9	 -12.3-9.4-6.5 -2.9°I.37.3'12.9°t5.S'I'.5°29.9°27.5 
4'O 744 19.0 13.9	 10.I -7.0	 6.l 1' 7 *2.9 09.1 'j9.2 010.5 *21,2 027.9 •33,5 
9'O 749 15°0 j3.9	 7.I .5,9	 9.2 -0.9'4.6 011.3 017.3 *20.0 025.7 .31.9 039.5 
6'O 7*9 10'l -5.97.65.22.8 -0.3'6.l'l3.5°20'3'2*.2°27'236.9°46.5 
7 . 0 7*4 10.0 9.96.05.72.9 °0.28.376.3°23.928.3°3I.5'9'4.9'S8.Q 
8 . 0 794 8. 6.'4.6I.9 l.l0l0.7*I9,7029,3033.2036.I*50,9062.0 
9 . 0 744 ..o 7.95.6'4.'41.0 •2.5'12.623.9°33.9°*0.2°*3.5°55.977.3 
10'0 744 13.0 i2.9	 -0.1 4.6	 .8 *3•9 015.1 027.8 *37.9 094.0 *98.5 068.9 15. 
11.0 7*. 1d.0 10.97.S5.21.'*09.I'17.7°31.0'90.8°95.0''*9.5°68.974.o 
12.0 7*4 19.0 I0.9	 7.2 -9,0	 .3.9 .5.0 .19.6 .33.7 .92.2 .96.5 .99.8 .69.9 ,73. 
13 . 0 794 11'0 -10.9-6.2-4.1-0.7 *6.0*19.2033,I09180'46,3*40,6*56.9*62,0 
4.0 7*9 9.0 4.7 -3.6	 a.5 .0.0 018.0 *29.9 *37.4 093.4 *97.8 059.9 069,0 
15 . 0 794 8.Q .7.9	 .5.4 3.6	 3.6 *3,8 '19.6 *24.2 37.I 036.2 090.4 *49,9 059,0 
16 . 0 744 -7.3 5.53.5_I.302.l0l0.0018.4029.*028.2*30.5045.9*42,o 
7 . 0 794 -0.3 6.6 .S.53.I-5.305.3012.3*18.5022.7025,5031.'4032.5 
0 . 0 794 9.0 t.97.3-6.29.' .2,3 *1.2 *6.9 011.8015.7 021.1 25.9 *37.5 
19 . 0 7* I3.O 11.'	 -9.2 -7.8	 -6,8 9.3 5.7 '3.9 07.8 011.0 *13.1022,9*20.0 
20.0 744 12.0 10.3 -8.8	 7.0 -6. I 2.l '1,1 04.9 *7.6 .10.6 '18.' 020.0 
21 . 0 7*4 -42.0 Io.6 -s.	 -8,8 ..6.8 2.9'0.2'M.I*6.o'7.Iol4.9'l7.5 
22.0 749 19.0 11.9 .10,7 .9.7 7.4 .3.4 -0.2 .2.9 .5.0 06.8 ,9•9 .11.0 
23.0 799 -16.0 I4.9	 -13.5 -12.1 .10.5 .7.9 -4.5 -0.0 *2.904.8 °7.2 *9.9013.0 
24.0 799 16.0 I5.9	 13.6 11.'	 11.I .8.5 3.9 °0.I °3.5'6.I 07,7 *9,9 - 
25.0 744 I0.0 19.9	 I2.9 -12.3	 -11.3 -8.3 .3, 5 00,7 04,6*7,2*9,1.11,9*I40 
26 . 0 7*4 16.0 15.9	 I9.5 -13.0	 -11.7 -8	 I -2.602.7 '6,0 '8.8 070.0 *13.9 5.0 
27 . 3 749 18,0 76.9	 15.3
-13.7	 -11.6 .7.3 -1.9 03.6 08.I*I.7*l2.4I5,9* 16.0 
28,0 79 -19.0 -15.'	 -12.t -7.7 -7.0 5.0 5.7 9.6 143.'	 - 10.9 11.0 
29.0 87 10.0 -10.0	 -10,8 -7,8 0.0 4.7 15.5 11.6 13.' 18.0 14.7 
00.0 50 -14,0 -10.7 -9.0 -6.7 2.) 9,9 52.9 19.0 15.9 15.4 14.0 
31.8 85 -)'.9 -16.1 -11.7 -5_S 2.7 15.4 )?.5 10., 20.' 28.0 21.0 
02.0 90 -i'.O -12.5	 -9.5 .5,7 9.0 11.' 19.5 2'.n 25.1 05.9 26.0 
33.0 90 -11.8 .5.4	 -1.7 -3•9 4.3 14.8 2'.S 25.n 39.7 30.0 31.0 
38.0 90 -4.0 -7,0	 -6.' .2.8 0.3 20,7 26.5 27.7 29.. 20.5 29.0 
3.0 Sr. -17.8 -9.0	 6.8 .0.4 1'.O 214 29.5 35.n 35.7 36.0 36.1 
34.0 91 -81.0 -P.'	 -6.0 -2,0 17.3 26.9 20.9 36.0 39.1 35.9 39.9 
31.0 90 -19.0 -16.'	 -8,5 .2.'. 10.8 29,6 33.' 34.n 60.1 4fl.8 61.0 
06.0 85 -1 7 .0 -10.5	 -7.5. .1,0 1'.'. 25.' 35.5 38.fl 63.7 43.8 48,0 
39.0 9. -17.0 -9.4	 -5.', .0.7 81.7 36.0 39.4 41.0 43.7 45,7 83.9 
444,0 Os -15.8 .9,6 -6,0 0.' 14.0 35.4 63.5 44.0 64., 53,5 53,4 
- 41.0 94 -15.0 -50	 -6.3 0,4 10.0 34.5 49.' 50.0 52.4 51.0 53.7 
42.0- 97 -13.0 P.'	 4.4 0.2 19.5 37.4 50.7 53.. 59,0 59.7 59.4 
43.0 97 -17.6 _9.0	 -7.7 3.8 21.0 41.3 54.0 57.0 60.5 St.2 61.4 
64.0 9 -16.0 -10.6	 -6.3 5.5 26.0 4'.! 53.4 58.* 60.' 61.2 61.7 
85.0 97 -lfl.8 -5,0	 -8,7 5.2 24.0 54.7 55.6 55,0 64.1 64.5 66.7 
46.0 41 -16.0 -0.	 -0.8 9,0 27.0 43.4 57.0 60.0 66.7 64.7 66.0 
41.3 91 -16.0 -9.5	 -3.9 9,4* 20,5 48,3 59,s 60,m so., so.' 65.4 
46.0 89 _ 7 ,0 - .7_fl	 3.3 4.7 37,3 50.0 67.4 66., 73.' 76.3 74.4 
59.0 87, -'.0 9.1 11.0 36.0 53.6 45.7 77,. 80_I - 52,7 82.5 
50.0 Kr. 1.0 I.'	 5.1 16,8 34.0 57,7 75.5 16., 85.7 85.8 89,9 
51.0 743 7.0 3.8	 6.5 j4, 37.4 58.' 73.7 85., 87.' 81,0 87,0 
52.0 75 '.0 2.7	 4.8 14.8 39,0 55_fl 77.' 85., 51.0 91.7 91.9 
55.0 70 1.0 4.0	 8,5 1,.I 40,0 57,0 73.4 75.r. 84.1 84.9 85.0 
54.0 63 5.2 5.'	 7.' 1'.' 63.' 67.0 75.0 74.6 79.8 79,0 19,7 
55.0 57 5,1 5.4	 7.9 27.0 65.0 60.7 70.0 75., 14.5 14.9 74.5 
56.0 49 4,5 - 9.8 19.' 43,9 59,8 74,4 77,8 79.8 75.7 75.7 
51.0 40 5.0 7.0 5.5 43.0 67.8 74.0 86., 84.4 98.9 85.0 
58.0 34. 6,5 4.7 10.7 45.0 61.7, 73.0 71., 78.0 18.7 74,5 
544.0 27 1.8 3.6 13.' 34.3 67.7 73.7 77., 77.4 77.7 77.9 
60.0 27 -7.0 0.9 9.9 39.0 64.4 71.8 87.. 61.7 87.0 82.0 
61.0 16 -5.4. 25.' 47,4 77.5 55.' 05. 84.0 96.1 95,' 
62.0 6 24.6 58.0 7.6 73.' 71.7 71.1 73.1 73,7 
63.0 7 39,5 35,0 87.0 57.1 87.4 07.8 97.6 97.4 
64.0 39.5 39.0 
6,.0 7 *7.5 47,1) 
68,0 1 2.1 25.7 
67.0 1 14.6 16.6 
644.0 5 5.0 PO,lttv, 1. wOod from the t*i1 (270°). . 5.0 
69.0 1 7.9 ll,g019ve 1. wInd Iron the ho..] (90°).- - 1.9 
744.0 I 27.5 21.5
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 10.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rt)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28' 14 N 80' 36 W JAN. I • 1956 to NOV. IT, 1956 - 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 6,, CAPE KENNEDY, 5 28' 29 N 80' 33 w NOV. 8, 956 10 DEC. 31, 967 
RAWItISONDE FLORIDA 
ROCKETSONDE 08km op CAPE KENNEDY, 5 28'29N 80' 33 W JAN. I,	 960 to DEC. 31, 1967 
FLORIDA 
PREPARED BY	 r TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (RN) 68$ SPEED	 bEG) 0.135	 1.000	 2.280 5.000 13.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEe) 
SFC 120 _9_0 7.l	 _6.2 .5.7 _3.0 0.5 .7.8 .3.5 .5,o '.5,9 *70.0 •II.O 
1.0 720 11.0 -12.7	 -11.2 -9.6 -6.9 _l.0 *5..4*I0.6*12.90I6,9022.0 *23.. 
2 . 0 720 -17.0 '72.7	 -9.7 -8.0 _9	 0 00.0 .0.7 I4'9 '18.1 *27.8 27'6 020.0 
3 . 0 720 '16.0 9.9	 _7.3 .5.5 j.6 03.0 II.3 *0.j 20.9 *23.7 035.5 36.0 
9.0 720 -11.0 '0.8	 7.1 -3.8 _0.* 05,7 ,13.5 *20.9 29.1 *27.9 036.0 037.5 
5 . 0 720 13.0 '7.9	 -6.1 '3.7 *0.7 *8.2 •17.3 23.7 027.3 *34,6 0787.0 042.0 
6.0 720 I2.0 -7.7	 'S'l '7,0 .2.7 .70.7 .20.7 .28.9 .32.9 .36.8 .51'S o2' 
7 . 0 720 'Il'S '6.3	 -4.1 o.7 *9.9*19.l*23.8*31.8*35.9*30.7*5X.0*SI.O 
0.0 720 '16.0 'ô. 9	 306 '0.5 *6.9 .i7.2 27.9 035.6 *97,9 *44.9 *56.5 *57,0 
9. 0 720 - 1 7. 0 '7.7	 -2.8 *0.2 *9.2 *25.3'30.0 *39.2 95.3 057.9 *77.0 •72'o 
0 . 0 720 '27.0 _8.3	 05.2 *7.9 *10,9 023.3	 , 035.3 *53.4*57,7 *50.8 *05.0 006.0 
11 . 0 .120 -j9. '1.6	 -7.6 03.0 *3_7 026.0 038.4 *96.2 *59,5 062.9 083.0 004.0 
12 . 0 720 17.0 '7. 32.l3.3l9.'428.6*9I.I*4t.45S.0*60.009l.0092.0 
73 . 0 720 ''16.0 '6.5	 0.2 5.3 15' 29.0 90.5 057.0 S9.2 062,2 07.0 000.0 
4'O 720 '13.0 -4. 7	 *7•9 *7.0 04.S *26.5 037,3 *43.9 *49.0 *55,2 070.0 *77.0 
15 . 0 720 '72 . 0 •2.8	 07.3 *4.6 13'h *23.0 *37.3 037.3 *97.7 *43,7 056.0 57.0 
76.0 720 10.0 '2.7	 -0.3 *3.2 .9.5 .10.9 .25.6 .30.0 .33.5 .35.7 .4l.o .5.o 
17.0 720 '0.0 '3.4	 '7.5 •1.0 *5.9 *13.9 ,20.I *29.6 *20.5 *30.5 30.0 •39.0 
1000 720 '9,0 '6,3	 '9.3 '1.7 *207 *0.7 075.9 021.5 *29.2 029,0 030.0 
9 . 0 720 '11.0 7.7	 5.9
-2.7 -0. 2 *4.0 *9,9*19,3017,3019,6*29,0030.0 
20 . 0 720 '9.0 '7,6	 '6.7 4.9 -0.9 02.7 07.6 *72.8 l5.l *jO,9 025.0 26.0 
21 . 0 720 I'6.0 '7. 906.85.9_I.9*l.706_90lI.7*I9.50l6_*025.5026.5 
22 . 0 120 '73.0 '7,9	 -6.9 '5.7 -2.3 *7.0 7.2 I2.3 I6.I *40.2 27'0 020.0 
23.0 720 '15.0 9_S't.56.5_l.802.7*8.0013.2*16.5*19.4020.0029.O 
24 . 0 720 '21 . 0 'I fl.5_9.10406_I.7*9.l*9.70I9,9017_5*19.2025.002500 
25 . 0 720 '77.2 '10.7	 _8.5_6.6_l.305,0012.20I6.6*19,6021.0 039.0 35'O 
26.0 720 '79.0 '11.9 '70.7 '6.1 -0. 7 *7,9 *75,3 018.9 20.9 *23,9 33.0 •39.5 
27.0 720 '21.0 'IS. 3.l0.806.2*0.009.6*I6.9020.0*22.6,25.9*32,503301 
28.0 04 -05.9 5. -3.8 7.4 11.0 210.' 25.5 25.9 09.1 29.0 30.0 
29.0 99 '14.9 '9.4 -78.5 2,0 15.2 27.0 29.9 30.9 32.7 32.4 32.7 
32.0 99 -l'.9 -9.9 -5.6 4.5 17,2 25.5 32.9 34.s 370.9 35.7 35.9 
31.0 91 -15.0 -9,9 -2.4 7.0 19.1 27.0 34.5 35.n 40.1 90.5 40.5 
30.0 91 -9.t -1,9 2.0 11.1 21.9 3'.S 37.5 39.0 43_I 04.2 48.4 
32.0 97 17.0 0.0 1.1 13.4 24.7 33,7 00.4 42.0 85.1 45.0 45.0 
34.0 97 '25.2. '9.9 4.7 15.5 27.' 39,0 53.9 45,9 46.1 85.9 47.0 
35.0 92 20.0 .° 5.6 14.' 2.7 141.0 37.5 49.0 49.5 39.0 59,9 
36.0 90 -29.0 4,9 9.5 1.I 30.7 47,7 49.4 510* 544,9 55,5 50.5 
37.0 91 29.0 7.7 9.6 19.' 35•c 45,9 49.5 55.. 56,0 59.0 59.5 
36.0 95 2t.O 5.' 17.4 27.3 34.7 449.0 53.0 55.0 69.7 57.0 61.' 
39.0 95 '6.0 5.' 19.7 2.° 39,0 59.0 53.7, 59.9 53.0 53.5 63.6 
82.0 93 '.0 17.1 1'4.7 27.5 42,3 57,0 55.5 59.* 55.7 55.4 65.0 
41.0 93 9.9 14.' 17.9 27.9 44.5 55.7 59.5 60., 55,1 64.0 55•74 
46.0 93 7.8 15.7 19.7 30.4 46.9 56.6 63.7 63., 66.7 55.9 66.9-
33.0 97 9,9 17.4 20,6 37,2 49,0 5..! 55.5 67.o 69.1 59.0 70.0 
44.0 50 19.1 10.0 24.4 35,9 57,3 65.5 71.0 74.0 75. 74.0 76,9 
56.0 97 14.0 15.0 27,4 35,0 54.5 79,2 75,7 93.0 85.7 55.9 96.0 
36.0 85 9.0 17.9 29.5 51.1 59,7 75.7 90.5 89., 99.4 80.9 90.41 
57.0 53 6.0 j7,9 30.0 44.4 65.3 77.5 04.5 92.1 92.4 9.9 93.0 
48.0 82 7.0 15.9 36.7 44,fl 69.7 90,7 95.0 92.6 93.' 93.9 94.0 
49.0 04 11.0 .	 15.0 35.0 45.7 77_I 87.9 93.4 95.1 97,7 97.0 98.3 
541.0 64 1.0 20. 30.2 51.7 73.2 99.7 95.4 100.i 911,9 111.9 910.0 
50.0 77 12.0 10 25.9 59,2 78,4 89.0 100.' 107., 011.0 110.7 712.5 
52.0 74 18.0 10.7 25.7 #0.0 74.0 89.0 900.' 104.9 ¶10.5 912.0 ¶13.0 
53.0 70 5,0 10.4 27.5 54.7 7,7 90.0 102.4 109.6 112.0 710.9 713.0 
54.0 61 5.9 25.4 39.1 59,7 75,9 97.0 (09.0 107., ¶12.4 ¶12.9 113.0 
5,Q 57 5.0 27.' 37.0 57.5 76.5 92.7 (04.9 105.0 707.5 907.0 109.0 
5o.0 47 4.0 29.0 29.7 55,7 75.5 94.4 195.7 109.. 710.5 910.9 111,0 
57.0 49 10.0 jO,fl 28.5 59.1 74.' 94.4 704.9 117., 116.0 717.3 717.4 
58.0 34 1 9 .3 25,9 57.0 74.9 94.9 970.9 123., (22.0 1278,0 124.4 
5s1 .0 24 2°.6 33.5 59.4 99.5 9.4 900.6 103.9 709.5 003.5 103.6 
62.0 21 34.9 40.7 64.' 77.5 ¶99.7 t07.n 112.o 110.0 113.1 713.1 
61.0 16 36.5 63.' 74.0 05.7 975.5 115.' 715.1 715.2 715.3 
62.0 13 49.7 55,4 75.5 87.5 922.' 127.0 927.7 (02.9 722.5 
63,0 17 34.7 59.7 70,5 89.4 99,0 90.9 99.0 59.0 99.0 
64.0 7 54.0 55.1 71,3 9',9 '2.9 129., 029.4 ¶29.7 129.7 
6.0 4 46.0 65.2 74.0 75.7 76.o 74.9 '77.0 77.2 
65.0 4 39.0 55.0 67.4 57.9 57.9 68.0 53.0 68.0 
67.0 3 25.8 35,0 65.4 54.' 55.7 55.1 65.5 65.7 
68.0 4 15.1 '	 Positl.v* is oi,d from the toil (270). 32,0 90.4 90.9 '97.1 90_I 97.2 90.2 
69.0 3 -7.0 Negative is .001 from the held (99*)• 36.5 67.6 55.0 53.1 55,7 62.3 63.0 
76.0 2 -26.1 -26.0 70,0 90.' 85.9 80.5 92.3 80.3
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 10.12 
DATA SOURCE DECEMBER 
ELE9TION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (in.?.,.)
EASTERN TEST RANGE 
SER1AL COMPLETED 0 toO? 5.. PATRICK	 AFB, 7 28' 14 N 80' 36* JAN. I,	 956 tO NOV. Il, 958 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27 6*. CAPE KENNEDY, 5 E8'29' N 80' 33' * NOV. 16, 936 00 DEC. DI, 7967 
RAWIPISONDE FLORIDA 
ROCKETSONDE 285.. op CAPE KENNEDY, S 28'29N 80' 33 W JAN. 960 to DEC. 31,1967 
FLORIDA________ ___________________________ ________________________________ _______	 _______ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODThAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 088 SPEED	 (DES)	 0.135	 1.000 2.280	 5.000 18.900 50.000 84.100 99.000 97.720 99.000 99.865 SPEED (DES) 
5 FC 799 I0•0 -9.9	 6.6 5.5	 9.5 -2. I0.I'Z.l9.I'S.5''5'I09'II5 
.0 7l'* -21.0 15.9	 IZ.5 .10.9	 8.6 -5.8 .0.0 *6.9 *11.9 •Iq.I .17.3 *49,9 *21.0 
2.0 29'* I6,0 I3.9	 -9.6 7.9	 .5.2 -2. 7 '2.9 '40.9 *46.9 l9.3 *22.8 '26.9 '35.0 
3 . 0 7'*1 -9.2 t.99.6'4.22.8 _0.5*6.2*I3.8*20.l*23.7*26.8*34.9*36.O 
9 . 0 799 7.0 -4.93.92.20.0 .l,6*9.6*I7.8*29.7*28.3*3'*.l*389*9l.0 
5.0 799 I2.0 I0. 9	 3.I 1.9-0.2 3.9 *12. 3*fl.6*28 . 6*39.0* 3 ' .5 "45 .'' *8,0 
6.0 294 9. _4.93.lO.61.6*6.2*I6.0*2S.2*327*370*929*989'520 
7 . 0 749 11.0 _IO.9_2.20.I*2,9*7,8*l9.0*29*378*'*3*l*972*939*690 
4 . 0 799 19.0 8.9.j.5.Q.9*3.9 .9. 7*22.2 . 39.I*42.7 898.0*93. 8 *59.9* 62.0 
9 . 0 79* i7.0 I6.9l.I*l.9*9,7*ll.9*29.6*90.0*985*5958602*699*670 
0.0 799 18.0 16.' 1.S	 .2.9	 .5.9 .12.4 .29.8 .99.4 .93.6 .64.0 .66.5 .72.' .75.0 
11 . 0 74* 45.0 .4 2 .9	 0l 2.7	 7,I *16*31.0 *47.6 '96.3*62.0 '70.2 *77.9 86.0 
12'O 799 .6.0 3.9*I.I*3.9*9.3*I7.'.*34.0*99.8'59'5'66570'7'95'997'0 
43 . 0 749 2.0 
49.0 749 '0.0 ,I.0*6.7*8.9*l2,5*i9.I*33.l*99,7*599*60,6*687*b69*020 
45 . 0 799 9.0 .0.9'q.7+8.9*l2.0*I7.8*29.6*90.9*49.5'59.0*6I.2'67•9•7'4•0 
46 . 0 7*9 2.0 
17 • 0 7'49 '*.0 .3.9	 'l'I *3.6*7.l*llS'20.3'28•0 '33'2 *30.0 95.I '53.9 S6. 
8 . 0 799 I2.0 _9.9.0.90.0*3.2*7.6*I9.6*23.0*27.3'30.0*33.9*38.9*4I.0 
1 9 'O 799 5.0 2.8_I.2.0.l*3.3*8.9*l7,5*23.2*26.5'30,l*35,9'30 
25.0' 794 9.0 3.4 2.9	 o. .4.4 *6.1 .43.3 .20,9 .29.0 .29.5 .39.9 ,36. 
24 . 0 7*9 7.0 _6.99.7_2.90.l*S.5*ll.9*l7.**ZI,3*28.5*33,9*35.0 
22.0 749 10.0 8. 9_6.53.*_2.l*S.7*l2.0*I6.8'2S.5*Z2.8 '28.9 '30.0 
23 . 0 799 I1.0 l5.90.9_7.0_3.8.0.0*6.8*l3.l*l8*9*2Q.9*263*299*350 
29 . 0 744 11.0 9.87.3_9.9.l.2*8.2*IS.9*2l.9*26.228.7*3*.9*32.0 
25 . 5 7*9 l70 1 4.9	 I0.3 -7.9 -	 . *.9 .2.8 'I 5.6 *18.4 *25.3*27.8 *32.5 '37.9 • '*1.5 
26.5 7'4 I0 .I7.9I2.S8.76.2'2''I2.3*20.7'28 3I'9'39'537'''900 
27 . 0 799 23.0 21.9	 49.6 12.2 6.9 .3.6'I9.l'22.7'2O.9'32.8'3,I'9l.9''49.0 
25.0 53, -25.0 -14.7 -15,' -12.5 -5.0	 - 14.0 253 29.5 30., 31.7 311;7 39.9 
29.0 13, -29.0 -19.? 07.0 -11.9 -4.' 1.0 04.4 30.9 35., 40.7 46.9 47.1 
30.0 134 29.0 -14,4 -14,4	 -13. 9 -5.9 21.1 29.0 34.7 39.. 93.4 44.5. 49.4 
31.0 140 20.0 21.5 -19.'	 -19.3 -9.9 211.0 31.9 39.9 41.' 46.4 40.9 40.0 
32.5 1'41 27.O -29.' -22.'	 -20.5 -9.7 24.3 36.1 *49.7 45.l l49.. 30.0 52.0 
33.0 1141 '39.0 -24.4 -22.' -21.11 -4.' 55.9 30.7 *49.5 5?., 59.4 60.9 54.9 
34.0 141 -43.0 -31,4 -28.9	 -20.9 -5.4 25.' 49•9 50.3 57.. 97.4 55,6 55.11 
35.0 14% "41.0 .354 -23.'	 -19.5 -0.' 25.9 *47•' 54.0 52.9 62.0 57.9 59.0 
36.5 141 45.0 -30.5 -23.9	 -24.0 -9.' 23.0 49.7 50,3 57.9 54.4 77,9 79.11 
37.0 141 -47.7 -45.4 .4,0	 -59.9 .9,4 26.5 51.' 61.7 57.9 70.4 70.2 72.3 
34.0 14% -47.3 -47•6 -2'.'	 -26.0 -10.' 27.' 59.9 65.7 70., 73.5 00.0 911.0 
39.0 1162 -49.0 -45,4 3l. -27.4 -111.4 37,5 55.4 70.5 71.0 75.4 74.0 70.2 
40.0 1149 5t.3 .,39,4 .37,0 -29.4 -17.4 36.6 57.' 717.' 75., 79.0 79.7 79.9 
61.0 1142 .57.7 -411.6 .-30.* .25.0 .19,0 39.9 59.' 59.0 70,' 79.4 90,4 00.7 
*42.0 140 59.0 -55.6 .35.0 -59.0 -Il.' 34,5 67.3 57.7 75.. 91.0 '*7.7 91.9 
43.0 139 '59 ,0 -41.4 -37.' -29.9 -II. 33,5 51.5 55.7 73.. 90.4 45.1 93,9 
44,5 1145 . 47,5 -40.6 .39,9 .25,5 9•O 3,fl 60.7 79.11 75.. 77.' 99.0 89,5 
55.0 139 -53 .0 -161.6 -32.' -29.9 -7.6 20.11 54,7 74.1 79., 79.9 99,0 89.3 
*46.0 137 -50.0 -49,4 -31.' -21.1- -4.' 30,0 77.' 70.7 90., 91.' 94.6 99,7 
47.0 139 -49.3 -44.4 -26.' -1*4.7 -6,7 27, 71,1 39.7 9?., 83.4 911.1 92,9 
40.0 134 -49,7. -34.4 -26.' .15,2 .14,0 24.0 79,7 93,1 89.. 89.4 90.9 93,11 
49.0 130 -41.8 -35,? -32.0 -15.5 -74.2 20.0 73.4 93.3 97.5 09.' 92.5 92.3 
50.0 127 .34.1 -34,7 -31.7 -1*4.4 -2.' 03.5 73.' 93.0 90., 90.' 95.11 94,3 
51.0 12, -37.2 -29.' -2'.' -19.0 -2,6 24,3 74.9 87.' 91., 03. 101.1 107.1 
52.0 115 '34.0 -09.' -27.9 -24.0 .44.' 23.' 73.' 91.3 97.1 903.9 705.3 104.4 
53.0 110 -64.0 .37,8 30.5 -22,5 -5.' 27.3 79.5 09.5 100., 101.0 120.1 100.5 
514,0 107 -33.9 -34,0 -32.' -22.9 -2.4 22,0 74.4 69.' 99.7 003.9 730.9 131.0 
45.0 92 -34.0 - .33,9 -25.4 -7.9 25,0 74.9 93.7 9'., 119.1 119.7 110.9 
5,.0 -	 87 39.8 -32.' 1'4,Q 1,1 27.5 79.1 95.0 117., 732.2 73?.' 733.0	 - 
57.0 57 -39.9 -34,4 -19.4 -0,7 29.' 70.7 100.7 107.. 114.0 714.3 114.3 
58.0 51 '40,9 -29.' -19.4 .7.0 21.3 74.' 94.5 - 104.. 107.9 707.' 109.0 
59.0 34 -30.7 -21.9 -0.' 29.3 74.4 69.1 123.1 153.9 125.9 725.9 
50.0 22 -2 5 .1 -22.9 0,5 39,0 52,3 93.9 141.' 142.0 742.3 142.3 
51.0 15 -on.8 2.9 37.5 90.4 107.5 109.n 709.11 709.4 109.5 
52.0 9 -7.0 31. 47,0 72.? Ii'.' 120., 150.0 120.3 120.3 
53.0 2 71.2 71.0 81.9 80.' 80., 02.' 05. 92.' 
516.0 I 83.7 07.7 
P,,itive 18 wind Inn, ehn 1*11	 (270'). 
Negotive 1. ,iind Iron the he,d (90's.
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HEAD AND TAIL WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 10.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 On, PATRIC K AFB, 7 28' 14 N 80' 36 W JAN. I, 1958 to NOV. 7, 956 
RAWINSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 8, 1936 to DEC. 31, 1967 
RAWINS000E FLORIDA 
ROCKETSONDE 28 On, op CAPE KENNEDY, 5 28' 29 N 00' 33 W JAN. 960 to DEC. DI, 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
88.1. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 08S SPEED	 (DEGI 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED IDES) 
SOC 6766 13,0 10,9 •7 6,b -5.3 3,0 0,7 *1,2 .3,5 .5,0 .4,9 .9,8 *82,0 
'0 8766 25.O I7.812.I-IO,3t.5 -5.9 0.3*S.1*IO.8*I4.I*l1.0*2I.6*2S.O 
2'O 6768 25,0 1 6,S-1O.8-8,86.8 .3'0*I,3*O.5*Iq.9*I8.3*2l.9*20,0*35,0 
3 . 0 8766 2'0.Q 16.391,95.5.2.2*2.0*II.7*10.9'22.9*24.0*35.0'95.0 
4'O 6766 25.0 -1 ................................................. 
5 . 3 0760 20.0 I5.08'26.69. 7 -8.0 .5.7 *10.5 ,27'9 *38.7 *36.9 *95.5 *62.0 
0'O 8764 27.0 13'I -8.9	 -6.9 -4.7 _0.9*7.322.3*3I.8*36.6*91.5*SI.0.70.o 
7 . 0 8764 27.0 _I5.3.9.0_7.35.2_0.409.IO25.9*36.M*92.2*97.0*59.I*02.0 
8 . 0 8766 26.0 6.710.37.95.5 -0.8 '11.1 029.0 '48.2 '46.9 *53,3 045.j '91.0 
9'O 8766 22.2 4.9.II.8_9.3.6,2_0.8.I2.t*33.9*95.0*53.t* 60,9 '76.8 
10'O 8766 23.0 20.2 I3. 7	 10'6	 7*2 -o' • IS. 0 *30,1 051.2*49.1*66.4 •9.Q 03.0 
II'O 8766 29.3 22.9 15.7	 -82.2 8.0 .0.6	 '17.6 '41.8 *55.9 63.5 *78,9 *85.0 '92.0 
2 . 0 8766 32.0 74.5 I7.9	 -1 3'7t''.C''4'20'0'99.3'57'5'65.3'2'79I.0•90.O 
13 . 0 8766 32.O j4.S 18.9	 I '4.9 9.6 .0.3	 '21.3 *99.3 '57.8 '63.0 *70.7 *85.0 ''7.0 I4'O 8764 31.0 25.0I7.1I3*69.M.0,7*20.5*4I.I*S2.8°58.9*65.Q*76.0*88.0 
85.0 6764 28.0 22.3 19.9 -12.8 .0.0 -1,7	 .17.7 .36.8 *45.5 *52.3 *47.8 .69.0 *75.0 l6'O 9766 2I.0 18'O I2.9	 10'7 0.3 3'2'I3.3'30.3 °38.9'94.I ''49.2 '5o. *69.o 
1 . 0 0706 18.0 1S' 7I2't-I0* 9 8' 9 '48*8.72'4.4*32.3*36.9*'8I.2*5o.5*S9.o 
10.0 6786 . 8' , O 16'9 I3.3	 -11.9 -10.3 -6,0 '4.2 *17.0 °25.0'29.7 *33,5 ''48.5 *53. 
I 9 'O 4764 23.0 47.0 15.4	 13.9 &2.'I -9.0 *0.4 *11.5 *18.6 '23.3 '27.4 '38.6 *50. 
20.0 0744 3I.0 -21,0 It.7	 17.015.I11'0I.l*7.3*I3.7*I0.3*22.2*30.0*9I.Q 
2I'O 0764 37.O 74.520.5I8'8 6,0 7,5 2.t .5.9 'II3 *14.0 *18.6 '24'S 
22'O 8765 3'.O 26.0 21.7 20'I1t'219'03.1'4'510.3'13.9*17.6020,3*96.o 
23.0 0766 94.0 26.9 22.8	 -21.2	 I9.9 15'l '4.6'9.9'I0'S'I4.'4° 10.7 '20.0 830.0 
29 . 0 0764 90.0 27.7 29.'4 .22.'4 20.5 i5'' 'l' 0*5,'4'II .9 *16.2*1 9 .7*29,5* 3,.0 
25,0 8766 9I.0 30.0 24.6 -23,7 -21.9 .%6,9 .9.7 .6.0 *19.2 .80.6 *22.9 *32.3 *98.0 
26 . 3 0764 35.0 32.3 26.9	 29,7 22.4 Ii'' 4.I*t,I*I6.0*21.I*26.2835,7*50.O 
21 . 0 8766 48.0 33.028.2.25.923.318.1'4.2*9.7*I9.2'23,2*27.4*34.5*52.a 
28.0 1094 -31.3 .27.0	 -24.' -28.0 -19.4 -4.7 1'.' 21.8 24.6 29,5 35,8 36.6 
29.0 16218 .34,5 -31.7 -29.0	 .37,0 -25.1) .j8.* .9.9 15.7 25.1 29.0 30.7 49.1 01.8 
30.0 1241, -3 9 ,8 -35.' -29.'	 -28.9 -25.6 20.7 -1.0 1'.' 27.5 31.' 38,0 43,1 09.4 
31.0 8262 . 38.9 .37,3 -3t .2	 -29.fl .26.8 -20.4 .1.8 29.1 29.8 318.0 30.7 46.3 09.8 
32.0 1279 -40.4 .38,1 .30,'	 .25,' -07.9 -22,5 .9.8 28.8 33.1 37.8 43.8 45,1 52.9 
3.3.0 9294 .47.7 .47,0 .31.7 -30,4 -27.6 20,7 .fl.2 24,4 36.8 4fl, 85.4 99,2 58,11 
34.0 8316 -44.0 .30.0 -34.'	 _30,l -28.9 -29.7 -0.1 27.5 39.3 81.9 47.9 67.0 66,0 
3o.0 8330 -6 9 .1 .50,0 .34,2	 -34.9 -3fl.5 -27.0 0.' 27,1. 40.5 47., 5..' 42.7 69,0 
38.0 8333 69.5 -66.2 -34,0	 -34,1 -32.9 -27.' 0.9 27.9 02.9 45.9 55.7 66.2 72.7	 .	 - 
37,3 8334 . 76,9 -62.2 .39,7	 .35,8 .37.9 -25.1 0.9 20.1 44.9 58.8 59.0 11.1 72.0 
38.0 9344. -89.7 -69.0 -40.'	 -3P. -34.1 -26.0 9.8 30,7 45.9 50., 61.' 70.0 92,7 
39,0 0395 -74.9 -7fl.4 -41,1	 -39.6 .35.8 -27.' .0.8 3t.4 47.5 50.. 64.4 75.7 79,2 
412.0 1357 -85.4 -69.0 .44,5 -47.' -37.1 2*.8 .0,8 35,4) 49,1 54,, 65.4 79.9 79.9 
41.0 9357 .86,5 .67.0 -45,9 .43,'8 -38.9 37,1 .0.5 .	 36.1 48.4 58,9 54,* 75,0 80.7 
42.0 8344 -87.8 -68.2 .49.0	 .47,5 -49.0 -31.' 1.2 34,4 54.9 61.. 55,' 41.8 88.9 
43.0 8334 -96.5 .69,2 -50.7 .67.9 -40.4 .34,4 -1.4 37.5 57.5 63., 66.9 88.0 95.3 
44.0 9322 -98.0 -69.2 -51,7	 -57.' -46.0 35,8 -0.7 39,4 59.6 65.0 69.0 77.4 99.2 
45.0 8305 -99.1 -65.2 .55,5	 .57,4 .49.8 36,4 .0.1 43.5 63.7 70., 74,7 95,7 89.5 
46.0 8297 -49.7 -60.7 -69.2	 -54,4 .48•' 9.0 48,4 65.' 74, 79,9 99.0 90.9 
47.0 1261 .69 .3 .6)0,8 -63,8	 .54.0 -50.4 -35,' 1.4 40.' 69.' 77,fl 03.1 99,9 9.3.0 
48.0 1235 00.3 .57,7 .55•0	 .44,1 -51.4 -38,7 1.8 44.6 72.0 91.9 95,9 92.5 94.9 
49.0 1210 -59.4 -65.7 .59,6	 -56.5 -5Z.2 -39,9 4.0 46.9 70.9 58., 98.0 96.4 89,0 
512.0 8174 -66.1 -55,5 -61.1 54.9 -53.7 .3)4,9 6.7 08.0 75.9 95., 99.7 989.4 917.9 
54.0 0131 .77,5 .67.7 .62,0	 .52.0 -53.0 .30,9 8.0 48,0 76.0 54.* 93,0. 120.4 812.8 
52.0 9071 -90.3 -72.4 -64.9 -59,4 -58.4 -38,4 4,7 40,7, 77.8 05.. 95.4 105.6 983.8 
53.0 8011 .02.0 .69,6 -65.4 .60.6 .54.6 -40.1 8,9 52.2 77.8 87.., 96,8 812.1. 120.3 
58.0 429 -71.4 -65.' -64.6	 -57,8 -54.0 4l. 5.7 59.8 76.0 84.8 99.2 112.7 139.0 
48.0 840 . 74.3 .72,0 -64.9	 .52,9 .54,9 .340,9 6.9 54,4 79,4 85.0 90,9. 107.9 119.8 
56.0 743 -71.9 .71,8 -61.9	 -60.6 .56.9 -41.4 6.' 56,0 79. 95.2 100.4 189.1) '3.3.0 
51.0 6411 72.0 .64,8 -60.5 -56.4 .61.4 6.5 59,4 92.0 94.0 107,1 814,2 117,8 
58.0 515 .70,7 .55,8	 -57,' _58,7 -41.7 8.1 57.5 90.9 94.8 104.4 137.0 137,9 
59.0 393 -71.2 -69.1	 .64.1 .50.2 41.4 9.2 59.2 93.2 97.9 '04,1 125.4 125.9 
60.0 273 -76.5 -74.'	 -6,9. -69.2 .47,0 7,5 58,0 97.0 tOO., 106.4 148.8 142.0 
51.0 199 .02.9 -82,9	 -79.4 69.7,	 - .50,1) 6.0 52.6 06.3 831,8 907.1 915.8 116.1 
62.0 124 -98.9 .53,0	 -77.' -79.9 .50.' 0.2 70,9 89.9 96.' Ii'.' 127.7 122.9 
63.0 76 419.5 .58.9 .83.1 -40.9 9,6 70.9 91.1 5*. 106.2 836.7 926.5 
64.0 44 .80.0 .59,0 -70,6 _38.0 1,1) 73.1 97.6 50., l2.4 115.9. 129.7 
65.0 39 .72.9 -70.9 .40.0	 -16,0 56,fl 78.9 76.. 74.6 74,8 77,0 
66.0 29 -91.7 -57.9 45.4 .5 58.4 67.6 59.. 64.' 69.0 69.0 
51.0 25 -Ijl.9 .57,7 .50.0 .4 59.' 6'4.' t15,, 915.' '14,0 '16.9 
68,0 0 0 od i	 o from the 9,11	 (270 •	 -56.5 ) -42.4 .0.4 .io.o 915.4 oo,s 974,9 934.0 125,2 69.0 20. .306.0 gve.otnd from rho hood (90 ). .28.8 -7.19 50.4 116.7 127,4 923.' 124.0 124.7 70.4 25 -47.0 -427 .38,0 -1.5 70.7 '26.' 127.5 127.9 129.0 129.0
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 11.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE oc DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (metari)
EASTERN TEST RANGE SEAL COMPLETED 01,27 k,t PATRICK	 AFB, 1 28'14 N 80' 36W JAN. I,	 956 to NOV. Il, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 8, 27 kr* CAPE KENNEDY. 5 26' 29 N 80'. 33' W NOV. 8, 1956 to DEC. 3*, 967 RAWINSONDE FLORIDA 
ROCKETSONDI 285, op CAPE KENNEDY, 5 28'29N 80' 33 w JAN. I, 1960 to DEC. 3* 967 
_____________ _________ FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA - 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
IKMI EBS SPEED	 (DES) 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEOI SFC 71.4 '*1.0
-10.9 '9.1	 -7.9 -6.9 .3.9 -,R *4.6 03.9 0.4,9 06,3 *0.90 45.9 
'0 799 -16.0 '*3.7	 -*1.2 "9.! •5•6_O,I*5,8*lO5*l4,5oI6.8,49,9*z5.o 
2 . 0 744 -28,0 -26.9 -*6.2	
-12.0 -8.7 .5.0 '2.44 *6.4 011.2 0*3.6 016,1 *49,9 021.0 3'O 799 '32.0 '31'S '*5.8	 -*3.0 -*0.0 '5.3 00.3 *7.0 ,12'3 '16.5' 8,9 ,7.9 '32.0 
'4'0 784 '33,5
-29.9 -*9.2 '49.6 '10.2 
5 , 0 P44 ' 3 5. 2 '30.9 '22.5	 -*6.8
-11.9 _5•2*l.108.7*15.902I,0025,3w33,9036,0 
6 . 0 799 90.0 -33.9 -23.8	 -*8.0 -12.3 -5. '4 °2'0''9'I7'7'23.2'21.6'37.9'9o. 0 7' g 799 '36.2 '35,5 '29.2	
-19.7 'Iq.I -S. 602•5*II•8*l9_9026,5nJo,7o37.9oqs,. 
8 . 0 799 '37.2 P46.9 '26.7	 '22.5 '*9.7
.6. S'2'9'13'3'2l'7'30.Q'37.S'403.9*95.5 
9. 0 144 ''*2.0 '38.9 '30.1	 -22.0 '*5.7 -7.2 *2.8 '*9.6 029.9 032.0 '38,4 '99,9 061.0 IX'S 7*4 '40.5 P47.Y '31 • I	 -23.0 -16.2 .7. l'3•2 *45.8076.6*32.7 090.6*97.9*59,0 
11 . 0 789 '30.0 '31.2 -23,0 '17.7 .O.6*3,40017,2028,1o35_2039,7 .99.9 'SI'S 2'S 744 ''46,2 '40.9
-31.1 -2'4.0 -*0,9 •R'0'3.14'17.'4026.9*33,5*38,8 •so'9 053.5 13'O 749 '36.2 P43.9 '25.5 '21.0 '15.5 .6. ''2
.7 *Is.70 2* . I n 2 9 .s*3'*.s 097.9 *448.5 14'O 799 '26.0 '25.9 P41.2 P4O.3'13.5 -6.9 '2.S'I3.7 '21.2 '26.3 029.5 '37,9 9S. 
4 5, 0 793 '26.0 '25.9 '*9.3
-*7.0 '*2.5 6. 03 . 0*I2.S 0 I O .3*22.3 . 2 6 .S '33.'4 '39.0 I60 744 '06.0 -23.9 '16.7 '*9.8 -*0.8 -.4.8 02.9 '10.6 0*5.2 0 *9.0 '21.8 '2 9 . 9 031,0 
*7 . 0 744 '22.0 '20,9 '*5.8 -12.8 '9.5 ,',7 '1.5 '9'o I3.O'IS.8 0*7,5 .26,9 P49. 18 . 0 749 - 4 9. 0 '6.9 '42.5 '10.9 '0.2 '9'O'Q'9'6'8'40•4012.o'I4.3'Is.yoIa,o 
19 . o 79q ' 1 7. 0
-1.4.9 '9.1	 '7.5 '6,3 -3.2 '0.2 •'4.6 .7,9 010.9 *41,9 013.9 016.0 20.0 749 '45.0 '*3.0 '9.8 '7.1 'S'S -3'S '0.! *3,9 *6.0 *7.9 9,7 'ii's '13*0 
21.0 7449 '20.0 '46.9 '9.5 '7.8 '5,7 -2.8 '0.2 .2.6 .9.6 .6.6 .7.8
.12.9 .19,5 
22 . 0 799 '47 . 0 '44.9 '8.6 '6.7 -9.9 '2.9 0'3'3'l .5.9 *7.6 010,3 *42.9 *19.0 
23 . 0 74'* '* 7. 0 j4.9 '8.8 '6.9 '5.1 -2.8 '0.4 '3.5 .5.7 '8,0 0*2,5 *49.9 '27.0 2'l'O 749 '45 . 0 '11.9 '0.3 '6.5 '5.2 .2.6 '0.2 '3.9 06.'I *6. *9.5 •jS.9 '*7.0 25.5 749 '11 . 0 '9.5 P4.5 'S.S 3•00.0n14.*•7.408,9*l0.5oI3,o0I9.o 
26 . 0 P40 '42.0 '40.3 '8.4 '6.2 _2.9*0.l*4.9*8.2*9.8.l2.2,j,q*9,0 
27 . 0 799 '49 . 0 '4 2.9'l0.3'8.0 '5.7 .2.7 *0.6 05,8 *10.1 *11.9 *18,5 *26.9 032.0 
2.6,0 105 '5.9 -5,8 '4,7 9,5 9,0 11.0 lS,o 11.9 22.9 23.0 
29.0 107 -16.0 '17.0 -5.6 -5.7 '.7 0.! 9.8 53.' 14.6 15.0 17.0 17.0 
3.2.0 104 '16.0 '7,9 -6.5 _.4,7 '7,6 . 44.7 174.5 14.5 17.o 19.5 10.7 19.9 30.0 101. '9.3 '9.5 '9,9 -0,! 5.5 11.5 17.5 19.1 29.9 20.7 20.0 3.2.0 119
-1 9 .9 '9,n ..7,0 44,4 -0,4 4,9 11.' 19.1 2.4 53,0 54.9 29.0 33.0 11.4 P4 44.5 9.9 '7.4 -6.7 -.6 3.5 10.7 2fl.I 21., 21.0 24.4 26,3 34.0 117 -10.3 '0.40 -.'1 -7.4* 4,4 0.5 11.5 00.0 23.' 33.1* 24.8 27.1 
30.0 114,
-2 7 .9 '23.0 -10.0 -9.', -4.9 3.4 19.5 09.1 24., 21.0 29.7, 25.7 3I*.0 114,
-2 9 .4 -13,0 .17,4 -8,1 '9,14 3.1 12.8 19.3 24.0 21.0 27.3 22.4 31.0 11.2 '2 3 .3 -02.' '10.4* -9.0 -5,5 2.9 11.' 19.0 20., 21.0 39,4 30,1 
36.0 115 '2'.9 -10.8 -11.8 '7,4 .3,0 4.8 12.4 19.! 23.4* 25.0 26.5 27.9 
39.0 117 '12.0 '1!.' '10.4 4.5 14.0 17.1 24.9 25.0 24.0 27.9 
40.0 115 '1 9 ,5 -13.0 -13.' '9.6. .7,0 9,9 17.0 20.6 28,8 26.0 29.0 279.' 41.0
. 117 '2'.0 '9.8 '9.0 '7.4 .t ,0 4.4 13.' 21.6 26.9 27.9 32,9 32.7 60.0 114 -25.8 -1*.' ,8,8 "6.! .10 44,1 14,0. 23,4* 244.9 34,40 466,0 46,1 43.0 113 '16,5 14.0
-II.' '6.0 '0,5 9.9 16.7 23.4 31... 36.0 45.4 45.7 
44,0 113 '04.0 -12.9 .10,4 -7.3 .2.0 7.9 16.5 27.44 . 32.1. 33,0 445,9 46.0 45.0 111 '1 4 .0 . '12,0 -10.' '9.5 1,0 0, 19.9 24.7 34., 37.0 449.0 50.9 46.0 110 '17.2 -19.0 -17,5 '9.7 -2,7 10.3 21.4 26.5 40.5 43.0 49.0 59,9 
47.0 106 '19.7 -15.0 -15.' .10.0 '7.0 11.0 244.7 39.7 46.4 51.0, 59.40 60.9 
46.0 10.. P4'.5 -10.0. -19.0 -10.9 0.5 19.5 29.4 32.4 49.0. 50.0 61.8 62.0 
49.0 100 '24 ,3 '24.0 j4,4 '14.0 -0,7 11.5 24.9 36.9 44.' 49.0 60.7 69,5 
50,0 100 .37.4 -37.0 -15.' -17.0 2,'. j*,*, 240.1 30.3 39. 53.0 53.5 53.1, 
51.0 99 '3'.4 -13.' -19.9 9,0 10.! 23.0 33,9 37.0 43.7 464.3 44.4 
52.0 04 '42.8 - . 16,14 .	 -12.6,_ _e3,fl.,,,,,,,..,.111,,fl -	 . 27.7 31.6 33.9 37.1 37.0. 38,0._ 
53.0 93 '49.1
-26.' -12.9 -3,fl 10.' 23.3 31.1* 35., 35.' 37.7 37,2 
5 46.0 77 '39.4
-15.7 -14,4 -3.7,-- 11.0 29.6 35.' 36.4 39.0 39.8 39,9 
55.0 50 '29 ,5 -17.9 -14.9 -7.9 10.9 23,4 30,0 33.. 40.5 41.2 41.3 
50.0 57 -20.9 18.0 '19.4 'I .0-	 -- 144.4 23.44 310,2 449,7 43.0, 44,4 44•'4 
57.0 44 -26.2 '25.0 -22.7 44,7 14.9 27.? 32.' 144,e 47.9 47,9 447,9 516.0 2*, '37.1 -. .	 .	 . -29,7. -.
-6-.,0 ---17,.-5 . 29.0. 42,7 59., 52,5 59,7 50.7. 59.0 1* '34.9
-16.! 1'.fl 20.7 37.1 37.1 39.fl 39.0 39,74 
60.0 10 '30.0
-24,8. .7.0 21,14 38.' 30., 30.' 30.3 32,40. 61.0 1 -37.1 '7.40 7,9 9,0 20.' 32.0 33.9 33.0 33.0 62.0
-9.2 --- 33.0 33,5 33.4 3' '' 63.0 5 '.3 4,5 33,9 30.fl 344,9 341,9 344,3 34,3 
64.0 4 ..11,9 . ,,,._.,.. ..,..._41,44. . 34.4- 36.0 34.0 35,0 - 35.9. .	 35,0_ 6o.0 3 '3.6 1.5 26.3 26.9 26., 25.5 24.9 25.4 64.0 3 -1-3 .2 -.------. I .9. 19.4 19.7 10.0 10.8 10.9 89,9 67.0 3 -15.8 - -
- -6.5 14.7 15.4 15., 15.' 15.3 15.3 68.0 4 -10.3 P0*0 tivo g o wind from the right (100') ..... .6,9 13.9 II.' 15.. 14.9 14.44 14.14 59.0 4 -F,,4 Negative 1* wiwd from the left	 (365') '3.9 10.9 13.' 13.9 13.8 13.6 13.4 
70.0 4 5.1 -.
.___._.. ...___._..9.9._. 19,4 14.9 15.0 12.! 10.1 12.8
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	 TABLE 11.2 
DATA SOURCE FEBRUARY 
ELEVATION LOCATION
- 
TYPE OF DATA ELE'.TION STATION USL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 2? km PATRICK	 AF8, 7 2814 N 8O 36' W JAN. 1,1906 to NOV. Il, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, rL0RIDA) 
SERIAL COMPLETED 01027 km CAPE KEPGIEOY, 5 2829 N 80' 33' W NOV. 48, 956 to DEC. 31, 1967 
RAWINSO)IDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, S 20'29' N R0 33' 6 JAN. 1,1960 00 DCC. 31. 967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUN	 MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAO	 DIR 
1KM) 605	 SPEED	 bEG)	 0.135	 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DE0I 
SFC 678	 I3.0 9.2 7.6 6.3 .3.6 
1 . 0 678	 I'l.O -11.6 .10.4 0,2 .3.8 4.2 .7.4 •43.0 *46.5 *40.6 •23.0 29.o 
2 . 0 678	 I7.0 -14.6 -12.3 .9.4 .3.7 04.0 '6.8 044.8 *45,5 *49,0 •23.2 2I.0 
3 . 0 678	 22.8 -17.0 -11.0 -9.6 .3•5 *4,4 .0.5 *3.0 *46.4 048,6 •?6.2 27.o 
4'O 676	 2'l.O -11.7 -4.7 .10,5 -3.7 *4.6 *9.4 •i5.0 *j7. *24.2 033.5 *39.0 
5.0 678	 -26.0 -21.2 -16.1 -11,7 .9.6 *2.3 *40.6 *46*6 *20.5 023.6 039.0 *35.0 
4'O 676	 25.2 20•0 -46.5 -11.6 1.0 3.I i4.' 010.7 23.l 025.5 •390Q *35.0 
7 . 0 878	 31.0 22.2 5.0 .44.5 .'4,8 *3.0 13.5 070.3 •2'$.8 *26.7 *q3.l *99.0 
0.0 676	 -32.0 22.6 -17.3 .13.5 .S.3 *3.0 044.5 *22.6 *26.5 *32.2 *49. *95,0 
9 'O 678	 35.a .25.2 -20.1 -13.6 .6.! *2.9 l5.5 2M.M *28.5 *36.2 050.0 054.0 
I0'O 678	 "S.O -20.2 .21.6 •46.6 _7•4 02.9 *46.5 *26.0 31.0 *39,3 '40.0 89. 
Il • 0 678	 62.Q -32.2 -25.5 -17.0 .0. 3*2.9*I7.3*27.6*31.9039.2060.o*6I. 0 
42'O 670	 56.0 -27,2 -24.2 -19.4 .8.5 *3.3 *48.0 •8.l *30.7 036.6 '55.5 *56.0 
43 . 0 678	 -3 9. 0 -26.2 -22.5 -46.9 .6.6 03.3 045.8 *25.3 *28.7 °31.5 *.I9. 052.0 
11 . 0 678	 'Ih,O 22.5 -49.5 -44.5 .7.8 .3.6 .45.2 21.2 *25.7 .32.4 *.,2.0 5 . 0 678	 58.0 19.6
-45.2 -12.1 .5,7 '2.0•II.3 'I7.3'i9,9 *29.0 •34.0 036.0 
46 . 0 678	 36.2 20.2 -i3.7 10.' .'4•6 02.! 12.2 •5.9 018.3 *20.2 °26,O 021. 
47.0 676	 Z6.0 -18.2 -42.5 9.4 -4. 
10.0 470	 22.0 15.4
-11.1 0.2 -9. I *0.8 *6.0 *9.3 *11.5 013.3 0,8.0 019.0 
49.0 878	 17.0 12.0 -0.5 6.I .3I 0.09.57'59.5'II.I*I6.017.5 
20.0 670	 I2.2 -0.3 -6.9 5,6 .3. 10.l*3.6*6.7*0.5*I0.8*I4,1016,5 
Z I'O 678	 - 1 9. 0 -49.2 -10-3 -6.8 .4.5 5,5 02.0 *5.7 *0.7 040.2 '25.0 21.8 
22 . 0 678	 33.Q 4I.4 -0.3 '.6.7 -3.8 .0.7 02.2 *4.'I 06.3 *8.2 045,0 046,0 
23 • O 678	 20.0 407 7,9 5.9 .3'? _0.6 *2.5 0,4.9 *6.9 *9. •16,0 047.0 
25 . 0 676	 1300 -8.8 7.3 -5,8 -3.6 .0.5 *2,2 *5.0 07,7 09.1.21,0*22.0 
25'O 678	 I600 Iu.I .7.9 .5.9 .3.7 -0.6 200 *9.3 .5.9 07.4 *9.5 *10,5 
26 • 0 678	 1?.Q 10.I -7.8 5.6 .3.5 -0.6 *2.3 *9.9 07.0 *8.6 043.0 015.0 
27 . 0 678	 22.0 -0.0 -6.0 5,6 -3.5 '0.6 *2.3 *5.0 *6.7 ''l'i3.5 'l.a 
28,0 57	 .44,9 .4,4' .4.0 5.3 1,1 3.0 5.0 7. 18.0 0.9 8.44 
29.0 87	 -.7 -7.1 .5. -3.3 4'. 4.9 7.0 ,m 1_.2 10.9 13.0 30.0 B	 .9.9
.4.6 -0.9 I.? 4,! 44.7 11.' 13.3 15.9 16.0 31.8 01	 -19.0 -5.' -5.5 -2.'! 1.4 9.' 19.5 1'. 11.44 13.0 15.2 
32.0 SI	 19.0 .7.' .4.1 -2.5 4.3 44.4 514.3 17.9 144.' 18.9 19.2 33.0 Ot	 11.5 .8.5 .4.14 -3.9 4.0 4. 9.9 11.n 14.1 54.0 15.3 
.39.0 54	
-12.2 .19,6 -9.3 .5.14 11.5 5.0 8.1 5.5 13.i 53.0 13.0 33.0 100	 . 16.3 .14.9 -10.9 -7.' .4.' 5.5 15.7 15.0 11.', 14.2 14.3 36.0 10,	 -10.1 -19.fl 13.7
-10.9 .7,8 9,' 5.44 10.0 10.0 17.5 10.0 13.2 
31.0 105	 -144.2 -1'.* .11.0 -10.5 -7.' .4.4 5,5 44.0 14!.. 12.n 11.7 13.9 30,,, 107	 -14.5 -11.7 -52.5 -10.44 .7.9 .4.1 4.? 44.7 141.0 19.0 16.5 15,5 39.0 1044	 -20.9 -17.9 .15.9 -10.5 .49 0.5 5,7 10.5 14.0 17.5 19.3 15.4 444.0 1044	 1.9 .14.0 -12.9 -11.1 -7,4 9.44 0,1 11.2 14.5 16.0 25.1 25.2 
41.0 117	 -1'.O -114.11 -15.14 -10.8 .7.0 '.7 10.' 14.2 17., 30.0 31.0 32.0 
'82.1 1044	 -29.5 -15.44 -13.5 -12.5 .7.0 3.5 15.9 16.' 19,0 23.0 30.0 32.0 43.0 105	 .45.5 .16,0
-14. .43.' .4.6 3.9 13.0 19.7 22.o 23.0 35.9 33.7 44.0 1044	 .20.3 -18.0 -17,3 -12.7 -5,! 5,7 18,! 23.0 34.0, 34.0 49.3 40.5 50.0 108	 -15.4 -144.0 -15.5 -10.7 .2.9 7.4 17.5 21.4 27.6 145•9 54.0 52.4 40.0 107	 -12.1 -It.? -9.44 -7.0 -2.44 1.5 10.3 2.1.4 30., 55.0 69.9 51.0 
57.0 102	 .0,Q .7.5 -1.5 7.0 20.6 26.5 32.' 54.11 55.0 55.4 
40.8 918	
-13.3 -9.0 -0.! -0,5	 ... 4,8- 17.7 28.4 33.. 43,' 45.0 46.1 
49.0 944	 -20.8 -10.0 -9.4 -.9 7.11 10.0 28.1 31,. 36.1 37.1 37.2 
58.0 9,	 '32.6 .5fl5 7.5 .2.6 -- 7,? 17.5 23.0 30.0 34.! 35.4 35.2 
51.0 91	 -43.1
-DI.' -7.5 .4. 7.8 14.44 25.0 35.! 34.' 37.2 374 52,0 40	 -44.7 .7.6 -	 -6.7 7fl...t44.I 26.9. 36,9 37.0 37.9.	 .... 37.9 53.0 1,.	 -51.2
-19.3 -6.6 -2.44 7.2 24.7 20.' 3.' 43.3 43.0 44.0 
54.0 6	 *57.4 .43.14 -0,0,	 . ..4.6._ 4.8 25.3 31.7 344.14 '45.0 46.9 56.1 
511.0 60	 -54.0 -12.44 -114.9 -9.5 19.? 27.2 33.0 37.,. 52.14 48.4 '418.3 
56.0 50	 -50.5 14.0 -12.5	 - .6.0 ....... 9 23.5 38.14 50., 40.5 41.4 42.9 
51.0 45	
-61.1 -24.9 -14.7 .2.0 0,5 23.5 33.8 41.9 41.5 47.0 49.0 58.0 35	 -55.2 . .	 . .L3.1. .2.0 ..._.5'..c.....21.8 28.7 37., 37.8 37.7	 . 37,7 
59.0 27	 -25.1 -17.4 .9.0 1'.5 19.7 33.7 37.5 37.4 37.4 31.5 60.0 2o	 -25.1 -26.0 2.2	 .I.5.5 23.9 37.9 42. 42.5 47,6 42.4 
60.0 1.1	 -24.1 0,! 15.8 25.0 41.3 40.4 50.7 51.5 41.5 62.0 7	 -24.3 ,..	 8.1	 .11.3 19.0 21.7 27.0 28.9 25,4 28.1 63.0 4	 -'.9 02.? 33.5 34.! 34,9 34.3 34,4 34.5 
614.0 0.7 .
.__.3..II...
.1.7. . .	 tS.o 15.. 144.0 . 14.? 16.0 
65.0 4	 6.5 6.14 
614.0 7.0 7,4- 5,5 5•7 q. 97 57 57 
67.0 1	 19.0 18.0 66.0 -16.0 70.111.,, 1* wOod from rho rtghl (080*)	
- 1 4 .5 66.8 . 46.4 4144.7 56.7 '46.7 '46.7 
69.0 Nogorivo 18 01.0 from rho left (360) 4.3 29,5 2!.'! 29.0 22,? 22.1 22.0 
70.0 44	 -32.3 .
_. lo-,c... . 17.44 07.9 17.0 19.9 18.0 18.0
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	 TABLE 11.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (miter's)
EASTERN TEST RANGE SERIAL COMPLETED 010 27 kno PATRICK	 AFB, 7 28' 14' N 80' 36 8' JAN. 1,1956 to NOV. I?, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY. FLORIDA) 
SERIAL COMPLETED 010 27 IAn CAPE KENNEDY, 5 28' 29 N 80° 33 W NOV. Ii, 1956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROC6ETSONDE 28 lot, op CAPE KENNEDY. 5 28'29'N 800 33 W JAN. I, 960 tO DEC. 31,1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (KM) 085 SPEED	 (DES)	 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 93.000 97.720 99.000 99.868 SPEED (DES) 
SFC 794 1'4.3 1 2.9 '9.3 .7.6 .6.3 .3.6 O.4*7.6*4.8'6.2'7.S*I0.9*I3.0 
1 . 0 744 20.0 10.9 -11.9 -10.2 8.I '4.	 4 *0.6 *6.7 *11.0 *13.1 015.2 *19.4 *20.0 
2'O 744 21.0 -10.9 1'4.S -9.8 8.I -4.2*0.3 *5.9 *10.3 *72.6 *l'4.8 *9.9 022.0 
3 . 0 79') 419.0 21.9 I5.I 1S.l -0.0 .4'700.006.5'I2.2*17.5*I6.'4,19.9*23.o 
9.0 7')') -28.0 20.9 -15.4 -11.3 -8.9 -5,6 0.3 *6.8 *12.7 017.0 *19.1 023,9 '30.0 
5 . 0' 7'), -27.0 25.9 -15.7 -13.1 -0.9 .6.1 0.4°6.9'I3.917.S'2I.7*29.9•32,o 
8 . 0 794 30.0 -26.9 I5.8 13.'4 -70.9 -6.9 '5.2 *7.9 4•9 'lY.Q'ZS.S '32.9 •99.3 
7 . 0 749 '26.0 '24.9 -17.7
-15.5 12.5 -73 0_2*8.8*17.4*21.O*28.I*49.9*49.o 
8 . 0 74') 25.0 '29,9 I8.7 -16.0 -12.8
-8. 20I*I0_I*l09*23.3*30_5*3o_9*q9.0 
9 . 0 7')') ,33.3 -29.9 '23.5 -19.7 -15.9 .9.7 '0.2 '11.2 2I.2 '27.') *33.5 *57.9 *67.5 I2'0 744 '41.0 39.9 26.5 -23.9 -19.5 II'ó 0.l*I2.5'22.7*3I.0*38.S '9I' *5q'o 11 . 0 749 '90 . 0 -45.0 '31.7 .20.0 -23.4 .12.8 0'0l2'424I36.U5I•I*65.9*6O.5 
12 . 0 744 '04.0 -94.9 -31.2 '	 . 27.6 -21.2 2.4 0. 2'13.9'25'9°32.0'40.5'6Q.9*67. 5 73'S 744 4I.S '38,9 '26.9 -21.8 -10.7 '1 0'3'0.3'72.6'2I.7'36.2'37.54o.9'57.Q 14.0 79') 36.0
-30.9 '20.7 -10.2 -14.5 -9.2 0.l *9.6*17.223.0*25.7 '38.9. '39.0 75 . 0 7')') '76,0
-22.9 -19.1 -16.1 -12.9 -7.5 '0.0 *9. '75.7 *78.6 *25.7 *33.9 '3S. 
76 . 0 794 21.0 16.7 -13.3 I0.' -6.1 -0.2'7.6'I3.8'77.o*2o.7*5.9*q0.0 
77 . 0 7)4 '20.5 '18.9 '74.8 -12.2 '9.4 -5.3 0.0'6.3'72•3'76.5*I0.2*24.')*25.Q 
78.0 794 19.3 12.2 -9,7 '7.7 -9.3 0.3 05.7 09.6 072.6 *76.7 •23.9 '29.0 
79 . 0 79. 15.0 .1 4.9'l0.3 -0.2 8.3 .3.1 •Q.4'3'3'7.3'75.6'7').2'79.''27.0 
25 . 0 754 72'O •I 1.9-9.1-7.9-5.8 .3.3 0.5'7.8'6.5'9.2'77.13'75.9*78.5 
21.0 74, *79.0 *73.9 '0.5 .6.9 .5.7 .3.4 0.6'2.3*5.'4*7.'4OIO.I*13.9* 18.0 
225 /44 -1 9 ,0 '72.9 -8.1 .7.3 .5.8 .3.5 9.5 '2.3 *4.5 '8.0 'p.7 *18.9 '21.0 
23.0 714 I5.0 74.9 -9.i 7.I '5.7 .3.') 0.6 *1.7 •'4.6 *7.0 .9,3 I9'9 '22.0 
29.0 7')') -24.0 18.9 '9.8 -6.9 '5.6 -3.5 0.6'I.8"4.5'6.t'I0.I*I5.0*23.5 
25 . o 749 I30 12.9 99 8.2 .5.0 .3.6 0.6'I.8*42*S.8'6.8*9.9*77.Q 
26'O 7')') '74 . 0 3*9 *8.8
-5.0 6.i '3'55•70I6*9*7*5.5'6.6*9,9'77.0 
27 . 3 799 17'0 73.9 Io.7 -8.5 6.2 -3.1 0.7'I.8*4.7'6. '7.5 .9.9 1i.o 
28.0 89 .9,4 -5fl .5,4 -0.7 7.5 9,6 0.6 0.n .	 10.1 10.5 10.5 
29.0 97 -4.6 -0.0 -2.0 .0.8 0.4 5,0 .	 9,' 9.4 10.1 ii.' 11.0 30.0 97 .9.1 .4,0 '5.6 -I.' '.3 5.5 0,7 0.n u.n 11.7 11.0 
30.0 94 -19.4 .9.7 -5,9 .,o '.s s.s s.c 0,o 10.' 19.4. 10.7 32.0 101 -1 7 .0 .9.6 -5.4 -7.0 5.7 1.0 5.7 9.0 19.5 1.9 19.' 15.' 33.0 103 '11.7
-12.9 .9.8 -9.5 -5,1 71.0 5,0 8.9 0.* 10.9 11.' 11.9 39.0 107 15.0 -19.9 .9•0 -9,9 -5,0 6.5 5.8 9.3 19., 13.9 15.1 15.' 
3.O 100 -26.2 j4.,0 -16.5 -11.9 .5.7 .1.0 6.5 0.9 11.0 148.0 18.' 18.5 34.0 1048 -11.4
•
-10.9 -7,9 -1.7 4.4 01.9 17.0 15.0 19.5 19.6 
31.8 117 -17.0 .14.0 -15.6 -10.7 .5,6 -l. 5.0 12.. 17., 17.9 19.' 18.0 39.0 113 21.5 -19.0
-1'.' -11.6 .7.7
-1.2 5_fl 12.5 15.. 18.0 10.7 19.0 
39.0 115 -24.0 .29.9 -10.5 -13.1 -O7 -9.5 9,0 00.1 19.8 16.0 17.7 17,5 841,0 114 '21.0 -21.0 _jS•0 -13.2 -0,1 -1.7 9.9 11.1 15., I5* 0'.fl 23.2 
'81.6 114 -35.5 .22.0 27' .19.' .8,6 ..fl•0 6.0 Dl.' 17., 09.0 29.' 29.4 82,0 114 2'.3 .20.0 -17.' -13,5 .98 .1,0
.5 jO.' 1'.s 20.0 '31.7 33.0 83.2 Ii,
-1 4 .9 -12.0 .11.0 -10.6 .7.7 97 9.7 17.7 21.8 24.3 3.* 339 84.0 117 11.7 .1'., -11.5 .971 -9.7 1.9 15.5 15.4 21.0 26.9 27.0 20.5 85.0 . 111 19.7 - .12.0 -10.9 -9,4 6,3 '.5 01.1 15.2 21.5 2'.fl 20.' 23.') 46.0 110 -22.9 05.0 .0.5 '7.9 -0.0 1.' 17. 19.9 19.. 2.0 23.5 23.5 61.0 10*.
-14.1 -12.' .9.6 -7.6 -1.7 5.7 17.0 16.4 20.0 29,0 26.0 26.9 48.0 107 -02.2 .11.0 .00.4 6.9 -8.0 9.1 13.' 19.7 25. 26.0 09.5 28.5 49_I.. 104 I5.5 .15,8
-15.7 -5.0	 - -.I.7	 - 9.0 11.3 80.3 20.8 28.9 3.8 32.3 50.0 102 '1 7 ,9 -15.9 -12.7 -6.0 .I. 9,0 11.1 09.9 27.7 - 23.9 33.5 33,5 51_S 97 '06,0 .17.0 .0.8 .1,6 9,1 17.0 22.' 20, 28.n 29.0 29.0 52.0 9.
-19.0 -ii.' .9.5 .3,5 9.2 11.2 19.1 21.. 36.0 39.7 35.9 
53.13 87 .20.9 '13,5 .10.9 - .9W'- 3.3 05.48 17.0 22., 23.1 27.7 23.8 54.0 80
-22.9 -15.' -10,9 .5,5 48.2 0.9 86.0 10.9 21.1 20.9 20.4 55.2 58_. 20.9 ..... -20.0
-10_8-_-_.5.3._ _.7_9 95 15.' 29.s 22.1 03,0 23.8 56.0 So -1°.2 -9.6 '7.5 -0,8 0.3 It.' 14.1 1S,n 19.6 29.0 20.9 57.0 58 '15.4 _11.0 -7.7. ._-1.9	 -	 - .7.6 17.fl 19,5 19., 21,5 21.9 22.11 59.0 '81 -21.3 - , -7.9
-0,' 7,5 15.5 19.' 30.n 30.0 39.5 30.7 59.0 32 15.9 .	 -2.4	 . -.	 8.5 19,3 19.5 76,5 83.' 63.7 44.9 04.9 60.0 20 -07.2 '0,0 5.9 11.7 26.7 29.' 59,. 89.0 50.11 50.1 62,0 Is.- .1,5 ---- ----
------.3,5-. ---0.8 33.0 49.7 60.0 69.7 40.0 49.0 
62.0 10 -9.1 2,6 15.9 32,5 39.7 - 40., 40.3 49.4 40.0 63.0 1 -1.7	 - .9.0 - --- 0.5 39,0 39.48 35.'o 39.5 36.6 35.5 64.0 S 1.0 11.6 31.' 31.7 31.8 31.0 30.9 32,0 63.5 9 9.0
- 5,0 7.1 7.8 7.)o 7.5 7.9 No.0 7 -6.9
- .9.9
-9.6 -9.5 .9.0 -5.6 .9.5 -9.5 67.0 - I 17.5 20066697 1+ 61.30 f*o, Lhe right (180) -	 -	 - __
. -17.0 
68.0 I -4.4 Negetivo 10 06,0 6+,m n.e 1016 (360'),
.0_s 
69.5 I 1.2 --'------ -
. 8.9 
713.0 I -5.3 -
- .9.3
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 11.4
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERiAL CONPI.ETED 0 to 27 On, PATRIC K
	 APR, 7 28' 4' N 80' 36' W JAN. I, 1956 to NOV. IT, 1956 RAWINS0N5E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETES 01027 6,, CAPE KENNEDY, 5 28' 29 N 80' 33' W NOV. 8, 195€ to DEC. 31, 961 RAWINSONDE FLORIDA 
ROCKETS0NDE 28 6n op CAPE KENNEDY, 5 28' 294 80'33' W JAN. 1,196010 DEC. 31, 967 
_____________ ________ FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(NM) RBS SPEED. bEG) 0.135	 1.000	 2.280	 5.000 5.900	 50.000 84.100 99.000 91.720 99.000 99.865
MAX	 DIR 
SPEED (DEOI SFC 720 '12.0 '0.7 -7.9 5.4
-2.7 '0.1 '2.3 ,'I.7 '5.6'6.2.Io.o, 11.49 I'D 720 - 1 9 ,0 '12.2 '7.', '7,7 9.4 '0.2 '.9.9 .8.5 'II.? .43.9 '17.5 '10.0 2,0 720 -10.3 '42.2 9.7 '9,0 -9.7 0.9'3.9'8.2*IQ,80I2,90I6,00 7.0 3 . 0 720 '22.0 16.9 .3.9
-40.9 -6.2 0. '3'7'''8'Ij.7'I3,2 'Zi'O '21.0 9.0 720 '25.0
-19.5 -16.2 -12.1 '7.0 0•8*3•9•0•2•I0,6093,992I,0022,O 5.0 720 -26.0
-16.6 -14.6 -42.8 -7.6 O•9'3•508•5'I9.50I9.9o2s,o*27,0 
6 . 0 720 32.0
-48,9
-18.6 -13.5 -8.2 I•'4'9a °IU'i'I3.3 996.9 '20'0 'ZI.0 7. 0 720 '32 . 3
-22.7
-16.9 '19.7 -.9.9 2'0'9'4'40'I'I9.5'97.6'27.0928,l 8.0 720 -36.0
-23.8
-19.5 -46,8 '10.6 2.9'9.I'l9.3 '19.0 '20.9 '26.0 '27.0 9 . 0 
10 . 0
720 '3 7. 0
-27.7 '23.2 '49'3 i2'9 '0. 805. 2 O I2 . 7I6.3 9 22.9 '33.0 '3'o 720 
720
'92.41 32.9 '27.5 -22.3 '49,3 3'3'6.0'99.2'I9,5'23,6 '36.0 '37'o Il'O '91,3 '36.8 '32'S -25.7 ib,6 '9'O'7'O'I6.5'22,9'29,9 '36.5 37. 12 . 0 720 '32,0 37
-39.1 -27.7 '47.9 '9.5 '7.6 047.3 '22.2 '30.8 '39,0 090 13 . 0 720 9'.O






-30.8 '28.3 '23.7 '45.5 '9.4 '0.1 j3.S '17.7 024.2 '28.3 '27.0 
'29.2 '22.1 '49.0










'25 02.9 ,7.8 010.9 .45.9 '29'8 '85.0 720 '48.0 '15.8
-12.6 -40.5 -7.2 '2.0 'I.9 05.9 '0,1 041.9 '95.8 '16'0 1 9. 0 720 '14.0
'12.2 -10.2 -7.8 5•O'l•3 'I'S •9.9 'O'I '9 '19'S 020.0 20,3 720 '23.2 '10.8 -8.5 '49.0
-9.9 '0.9 01.7 .5.1 •6.9.6.9.iO,o. 13.0 74 . 0 120 '16 . 0 '9.5
-7,6 '6.0 4'O 'I'D 01.2 03.1 09.7 6.6 '10.0 '11.0 22 . 0 720 '15.2 '7.7 '6,7 '0,8
-3.7 '0.8 '1.3 03.5*9,505,9 '8.0 '7.0 23 . 0 720 '13.0 '8,3 '7.1 '5,7 -3.6 0•8'I.33.I03.9'5.3.8.l.9,O 29 . 0 120 '11 . 0 '0,2 -6.6 '5,6 -3.7 0.7'I.2'3.3 ••S'7
'13.0 '19.0 25 . 13 720 '10 . 0 -0.7 '7.2 '40,6 -3.7 0.9'I.I'3.3'9.6 '6.2 '8. '9.0 26 . 44 720 12'O '0,3
-6.2 5.5 -3.5 0'9'I'2'3'o'M.'4'5.7'Io,00 11.0 27 . 0 720 '12.0 9.M	 '0.6 '5.9 -3.7 '0.O'I.3.3.S '' '1.7 '8. 28.0 99 -'.2 '4,5 '3,8
-1,0 9.7 9,8 7.4. 8,n
- 10.fl 1'. 12.5 29.8 98
-9.2 -5,8 -4,7 .9,4 1.7 5,1 44,7 7,t 9,9 7,8 19,9 38.0 109 .4,9 '7.0	 -0.8 -9,94
-7,' 1.6 8.9 7.9 7.. 9.0 17.7 11,44 31.0 107 -44,9 .44,0	 '.44,9
_5,5 7,40 I .9 40,8 7,1, 8.5 19.9 10.9 19.9 32.0 104 -9.0 -9,0	 -7,5
-44,7 _3,0 13.7 8,5 4,6 8,o 4t.9 4,9 '8.6 3.3.0 109 -10.0 •8,8 '5,1
-3.'	 'fl,1 1,8 7,7 8,, 9,0 0.1 9.1 34,U 1040 '01.44 -13,0	
-17.5 .19.0 -4,1	
-9.8 6,9 9.8 7,. 9,fl 81.9 149.44 30.0 110
-3 7 .8 -18,'	
-10.' -10.5 -7,6	 -9.'. 1.44 5.4 8,5 19.4 19,0 11.1 36.0 11?
-1 9 .2 '.15.8	 -10.0 -17.5 -9.8	
-9,9 44,0 5,9 7.4, 7,40 9,3 9,7 3/.0 117 20.8 .10,0
-18.' 8,8	 '.9,0 44,0 5.1 5,. 7,9 9.9 9.9 38.0 110 '20.0
-19,8	 17,9 -15,1 .8,49	
-0.' 4.' 9.' 9.4 io.n 11 .n II,' 39.0 112 'l',S 16,fl	
-19.4 -13.5 7,7	 '9,5 6,5 19.9 11.7 10.5 11.9 1.3.7 48.0 117 -18,3 _j5,8	
.16.9
-17,4 -8,0	 .0,49 5,5 95.1 10., 15.1 19.7 11.49 41.0 113 -144.3 13,0	
-11.' -19.5 -7.'	 _fl, 9,5 41.7 39,,. 13.8 11.8 1.1,9 42.0 110 '10,0
-11,0	
-13.' -11,' ,5,'.	
-0.3 5.' 9.5 12., .12.0 144.7 148,7 43.0 117
-2 9 ,5 -14.9	 -15.'
-19.' -44,4 I,' 6,7 '1.0 13,, 144,8 17.0 17.'4 44.0 111 -2 9 .0 '.19.0
-15.4 0,4 l4,9 0,7 8,9 1'4.5 17.1 19.5 24*,fl 20.9 45.0 110 -16.5
-14.5
-144.' -9.' -3,7 9,9 9,7 144.1 17,' 19.9 00.9. 20.7 46.0 1417 -10.5 -14,7
-18.8 0.Q -3.9 9. 19.0 18.9 18,8 21.0 28.9 25.0 47.2 1044 '1 9 .0 -14.8
-13,40 -10.7 "9,9 '9,' 19.8 1".' 10., 20.9 25.4 25.7 48.0 ISo '1 7 .2 -16.0 -12,' -18,9
-3.' 9.9 19.' 18.5 14.' 80,9 29.0 20.0 49.0 101 L'4,R
-15.'
-19,9 -0,3 '.0 8,1 544.0 17,, 18.4 19.9 19.7 58.0 lOw
-19.9
-17.9 -10,' -0,47 -0,' 0,5 9,44 14,4 14.8 241.9 449,8 27.0 51,0 100 -11.0
-11.9 -10,7 -7.9 3,5 0,9 0,5 11.8 14.' 144.' 19.4 20.0 53,5 09 -01.1	 . .0,0
-41,1 -9.1 '.3 00.0 144,6 15., j44,n 19,8 10.9 5.3.0 92 .4,4 .#.fl
-7.1 -30 44,4, 48,1 93.4 15,. 09.9 00,0 20.0 5'4,0 944	 ..jfl,5
-0.' -f'.c
-7.44 6.5 10.5 18.1 17., 20.' 20.9 21.0 55,Q 74	 '11.7
-9.1 -8,9
-3.6 49,4 10.4 11.9 144., 29,9 20.7 20.7 5o.0 6.9	 -19.4
-10.4 -7.8 '4,5 5,1 11,8 944,0 17., 10.0 20.0 20,5 47.8 5,	 -14.4 '11,' '9,7 -8,0 44,9 jI,44 94,0 17.0 19.4 19.9 20,9 58.0 4,,	
-05,2
-15.9 -12.7 .7.7 '.7 19.0 57.7 20.0 77.9 27.5 27.4 50.0 34	 '16,8
-19,9 .1,0 4,9 19,5 19.1 21.. 73,9 21.5 23.5 60.0 24	
-2.5 '5,4 -3.5 9.9 11.8 97.9 28.9 29.' 09,fl 20.0 61,0 1'.	 'I Q .4 -9,9 49.9 11.0 15.1 15.9 19.0 144.0 14.9 62,0 q 9,3
. 3,3	 1',fl 29.4 23.0 23., 21.0 21,1 23.3 63,0 44 9.3 149.9 38,7 19.4 39,5 39.4 19,4 39,9, 64.8 44	 '249.3
- 9,5 14,4. 144.8 94,. 1 1,n 17.5 17.0 65,0 2	
-17.1
-17,9 9.0 0.1 9.. 't.4 0,44 0,4 66.0 w .5.9
.4.5 9,7 7,9 2,fl '.9 2.9 2.1 61.0 
68.0
-1.1 
2	 '19.7 000,08vo is Wind fro, - the right (180'). '1.9 9,44 44.4 9,, 44,4 9,4 9,44 
69.0 2	 -19.9 Owgotive Do wind from the loft (360')


















RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH	 TABLE 11.5 
DATA SOURCE 'MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 1027 to, PATRICK	 AFB, 7 28	 4' N 60' 36' RI JAN. I, 1956 to NOV. I?, 1956 (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 2829' N 80' 53' W NOV. IN, 956 lb DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km up CAPE KENNEDY, 5 28' 29' N 80' 33' RI JAN. I, 960 to DEC. 51, 1967 
FLORIDA_______ ___________________________ _______ ________ 
PREPARED BY	 ' TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE.	 ALABAMA 






SPEED	 (DEG)	 0.135	 .000 2.280 9.000 15.900 50.000 84.100 98.000 97.720 99.000 99.865 SPEED (DEOI 
SFC 79* .9.0 .7,3 -.5.5 .3.0 .1.7 -0.1 .2.! .3'6 é'8.1 .5.') 5.9T,t•S 
1 . 0 799 15.0 10.9	 -9.2 -0.1 6.9 .3.2-o.u.9.o*6.6'7.9'9.3*II.9' 
2.0 79') -17.0 '85.9	 11.8 .9.0 '.7•5 _'* -0.6'3.2'5'9'8.I'°.'II'9'I7'0 
3 . 0 794 -18.0 i5.9	 -11.9 9.6 8.I .'t.,5.7'2.8'6.9'10.2' 11.9 'tS•9 '16.0 
9.0 799 19.0 .l8.#.I2.6.IS.6t.8 .5.5 .0.8*3.6'7.9'I0.6*l'.2'It.'I'19.S 
5 . 0 749 19,0 I8.9	 1'*.3 -12.3 9.4 6.2-Q,7*3.9o8.O'I0.6'19.2'I8.925.5 
6 . 0 749 20.0 -19.9	 -10.9 -14.0 .11.6 -7.1 -0.9 ''9.'4,9.I'II.7'I5.5'22.9'27.O 
7.0 794 23.0 21.9	 '.18.8 -10.8 -12.9 _7.8.0.8*'*.9'I0.S'13.7619.1829.9'3I.5 
8'O 749 25.0 23.9	 -20.8 -18.3 I'*.' .8.8 0.7'6.5I2•3'I7.O'l''''30''' 37•o 
9. 0 749 -2 9. 0 _26.9_23.I.21.0I7.910.8 -0.8 '7.3 'l9.7'ZO.O'29.5'38.7''l0.0 
I'D 799 32.0 2t.729.120.311'3 I.989.3'17,5'23.0'2'.2'39.4'90.0 
11 . 0 749 -3 7 .0 36.932.2-2t.02I.9 3'M I.8•I0.I'20.8'25.6'3I.7 *9.9 '93.0 
2.0 7)4 '41.0 '.39.9	 .39.7 -31.0 '24.2 .5.3 -I.7,II.3'2l'9'27.5'3'5'92''''*9'O 
13'O 749 96.Q '*9.9	 37.5 -30.8 -Zq.9 .j6.7 2.9'9'9'I98'24'3'2,6'37'9'38'0 
11 . 0 7*') 90.0 '*2.9	 .33.5 -27.0 21'' -45.5 2.8 87.4 *IS7'20.6'245'38.9'930 
45 . 0 l'19 30.0 28.9	 29.4 -21.2 -48.8 -*2.8 9.0'5.8*II.'*'I'*.6' 47.8 '27.9 '28.0 
16.0 799 2C).0 -18.2 -15.3 .106 -'1.1 *3.9,8.l'lU.6*IZ.8*16.6' 17.0 
11'D F'*4 - 1 9. 0 -17.9	 -15.5 -14.1 -12.8 -9.2 3.2*2.2*6.2'8.I'9,5811.9' 11.0 
48'O 79* ll0 I4.912.911.'*9.' .7.02.S'l.2*'*.I'S.6''.''12.9'13.0 
9 . 0 7*1 10.0 .3.9	 .9.9 -9.0 7.3 .5.3 1.S'I.I'2.9'*.0").''8'9'12.S 
20 . 0 794 1I.0 8.5 .7.9 6.I -9. 11.2*S.7'2.9'3.7'')'''7'''9'0 
24 . 0 749 9.4 -8.9	 -6.7 -5.8 5.0 -3., 5.t'0.9'2.0"I.0"*.' '8.9 '7.0 
22.0 74* -9.0 -7.2 -6.3 -5.1 .3.2 -0.8 .0.8 *2.9 .3.9 *5.4 .0.9 '19.0 
23'O 739 8.0 -7.9	 '.6.7 6.l '*.9 -3. I 0,7 01.0 ,2.9'4.0'5.2 •ii.' 13.0 
2'4'O 79,4 -8.0 7.0S.9S.03,2_0.7*I,003,9,4.5*5,861,9dl2,0 
25 . 0 7*') 13'O i,,'	 7.7 -6.5 5.9 -3.3 0.8'I.2 03.9 *9,6'5.6'8.'I'9.Q 
26 . 0 7*4 15'O I 4.9	 t.8 6.85.I 3.2 Ø.7*I.3'3.2'9.9 5.9 *7.9 9Q 
27 . 0 744 12'O '.11,9	 8.6 6.9 5.9 -.3.7 '.0.7 '4.4 ?. '55 69 '9.0 
28.0 103 -4.0 -6.1' -5.4 -19,7 _7,0 0,0 30 4.4 6.7 4.5 5.0 7.0 
29.0 10 77 _7•7 .5.8 .*9,9 ..3,9 0,7 9,0 5.9 7.14 7.7 9.0 4.1 
30.0 105 .4,9 .5.7 5.4 5.5 -3.' 9.5 0.3 6.4 7,' 9.0 11,0 12.0 
31.0 107 -52,5 .4,0 -7,4 .3,9 -3.7 -0,1 3,8 5.4 9.6 10.3 10.9 18.0 
32.0 110 19.0 9.0 -9,7 -7.2 3,8 9,5 $,fl 7.0 9.6 10.0 l.4 12.1 
33.0 117 -16.0 -It.' .17,5 -7.4 ..l1,49 -9.1 3.4 7.4 10., 13.0 19.9 20.0 
34.14 113 12.0 _9.0 .9,0 1.4 -3.2 -9.5 0_S '7.7 9.' 10.' 11,3 1t.,5 
35.0 113 -i'.O .1l,° -ii,' -#.s .9.9 .0.0 9_0 7.' 9., 9. 11.8 13.5 
35.0 11.9 -15.0 -11.' -10.' .9,3 .3.0 _9,9 3,9 4.3 9.8 11.5 11.0 12.0 
37.0 11,8 -10.7 -19.8 -19.' -9.1 -'9.0 .0.7 3.1 7.9, 9., 10.' 11.7 11.9 
30.0 112 -14.0 .10.0 -17.' -7.7 .	 -'4,' -0." 4,0 7.0 9. 9.0 1.9 12.9 
39.0 11, -15.0 -it.' -8.7 #.5 -5.0 -0.1 5.4 6.8 7.8 3.4 00.3 211.3 
40.0 115 -15.0 -13.' -8,9 -9.4 -5.' -o.o .3 7.1 9.., 19. 14.5 10.4 
91.0 11*, 2'.O .14.0 .57,1 .19.2 -3,1 -0.3 5,4 7.0 9.9 9.') 10.8 19,5 
42.0 119, .8.3 -6." -7.9 .4.5 0.1 "4.4 7.7 9.0 Il.' 1'4.1 14.3 
44,0 113 -9.2 -9,0 -0,3 '.7,2 -'9.' 0.9 9.4 6.49 14.,, 19.4 20.3 20.94 
44.0 117 -13.6 .0.0 -9.3 -6.8 -2,' 1.7 5.5 19.0 II.' 12.0 17.1 17.3 
''*5.0 11) . 50,4 .5,8 .l.7 -7.6 -7.4 7.8 9.'8 It.' 15.0 i'4.8 00.9 21.0 
45.0 10.4 19.9 -15.8 -17.' 3.3 -2.4 3.4 0,5 13.1 19.' 16.0 20.9 20.1 
'87.0 107 -14.1 .19,8 .0,8 -7,9 -7.' '9.0 8.4 13.? 19.6 19.' 22.5 22.1', 
'46.0 105 -59,5 -14.8 -13.8 -9.8 -3.5 8.0 *4.0 13.7 15.9 17.0 31.9 21.1 
99.0 105 "23.4 -19.0 .17.4 0.0 '.0.' 3.8 9.4 1'.' 15.' 17.n 17.4 17.7 
50.0 100 -21.9 -23.0 -15.' -10.0 -3,4 '4.4 *4.7 15.0 15.0 14.9 14,8 17.0 
51.0 95 -1*3.7 -13.' -11.7 -7,1 4.3 8.9 13.3 19.,, 20.0 20.0 20.7 
52.0 94 -14.0 -17.' -11.1 -5.' 4.5 ii,' 18.4 15.4 19.0 19.9 19.9 
55.0 90 -14.9 -14.5 -11.7 -'4,' 5.0 10,4 14.9 10.9 21., 21.1,, 21.7 
54.0 #5 . 14.9 -17.4 -11.7 -2.5 3.0 17.' 15.9 27., 33.4 33.7 33.9 
50.0 79 '.29.6 -19.' -11.9 .4.1 3.9 19.3 17.3 17.0 22.2 77.7 27,.9 
5b.0 7.1'. 27.5 54.5 -10,9 -.4,5 2.9 19,1 19.4 19.6 20.40 20.9 20.0 
57.0 57 .53.4 -1?.' .12.1 .5,0 3.5 12.0 09.? 21., 27.4 23.' 2'4.9 
50.0 4.4 -49.4 -13,9 -5.4 0.' 1'.' j9.9 20., 21.4 24.3 21.8 
59.0 33 27.i -22.3 9.9 3.1. 10.0 15.9 15.0 15.7 16.0 16.9 
6U.0 2.. -27.0 -27.0 .9,8 '4.9 13.4 16.' 21.5 21.8 27.14 22.0 
61.0 1. . 12.3 .0,) -1 .0 11.1 15.3 15.t 15.9 15.9 15.9 
62.0 11 j9,5 -*4.4 .5,3 4,7, 7,4 7,. 9.0 9,0 3.5 
65.0 7 1'.2 -10.0 9.5 1.7 1.7 8.8 1.9 1.9 
69.0 7 -15.2 -15.7 0.'9 -0.0 .0,1 .0.4 -0.4 0.I 
60.0 7 .20.2 .29.0 0.4 -.4 7.fl -2.0 3.0 -2.0 
66.0 I 24.3 -294.2 
67.0 I 40 70461,0,. it wl,,l Dr.., tho right (180'). -4.0 
60.0 -8,5 Negtie to wied Drom the loft (360'). -'8.0 
69.0 I 7.1 - 7.5 
70.0 1 13,0	 ' 13,0
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 11.6
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tero)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27km PATRIC K
	
AFB, 7 28 14 N 80' 36 W JAN. I	 1956	 t	 NOV. 13', 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 01, 27km CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 8, 956 to DEC. 31 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28	 o op CAPE KENNEDY, 5 28'29'N 80' 33' W JAN. I	 960 to DEC. 31 967 
_____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) 083 SPEED	 bEG) 0.135	 1.000 2.280	 5.000 5.900	 50.000 84.100 92.000 97.720 90.000 99.865
MAX	 DIR 
SPEED (DEe) 
lvi 7211 *.0 '.6.1 -3.9 3.0 'I.) O.0.Z.'l'9.O*5.2'6.3 07.Q °IO.o 
1 . 0 /20 1I.0 6.9 5•' '.4.7 -I. /*0.7'4.1 0 7.0 0 7.I O IO.7*I8.0* 9.0 
2 . 0 720 "73.0 8.9 .5.0 9.8 .2.5 -0.0'3.7'4.98.6' 0.9 °2I.0 22.0 
3'O 720 '. 70.0 '7.2 -6.5 4.t -2./ '.0.1 *3.4,6.6*8.7* 2,2 '22.8 23.0 
9.0 720 '. 12.0 7.7 -6.5 .7.9 '.2.9 '.0.3 *3.2 07.)) '.t 012.4 022.0 '23.g 
5 . 1 72)) '12.1 7.7 6.6 '5.6 -3.5 0.5 3.I '6.7'9,2'I0.9 23.0 '29.0 
O'U 720 '11 . 0 0.97.86.5-9'20.7'3.2'6.79.S'I0.8*29.725.Q 
7 . 0 720 '73.0 -10,4 -8.7 '6.9 '.4.6 "O. 9 *3.5 *7.3 09,5 *02.7 '27.0 25.5 
8.0 72)1 -17.0 -11.9 9.9 '0.0 -5.2 0.9*'4.I*8.5*l0.6013.5*25.0°26.0 
9.0 120 '. 7 9 .0 '.14.5 '12.9 -11.0 .6.7 -0.8 .5.5 .9.8 .12.1 8)9.6 .23.0 .24.0 
)O'U 720 '25.0 '.17.9 .15.7 '13.7 '7 '.I	 0'6'6°II'7'19.9'17.''23.S'2'I.0 
II . )) 720 '30.0 '.23.0 -18.9 -15.8 _9.6 •1. 
2')) 720 1)U.0 27.8 -22') '18.7 -12.2 -2.2 *7,9 0)98 i'.i 023.8 *35.0 *36.0 
03.0 12)) '41.1 "20.6 '21.6 '21.1 '13'2 '3. 3*7.I*I4.S'18.9'23.Z*36.0 0 37.0 
9 . 0 720 ''13.0 -28.7 .23.2 -19,9 'I2' '4.5 *3.7 *9.7 I2.9 *08.8 •79.0 '30.0 
05 . 0 /20 -21.0 '24,4 20.9 -17.2 'II.? .5.0*I.0.5.5*7.8*9.8,)5,00 18.0 
16.0 720 '. 27.0 '17.S'IS.I '12.7 -9.2 '"4. '4 '0.2 *3.3 *5.807.5 09.6 070.0 
17 . 71 720 '76.0 '13.8 '11.9 '0.6 -6.1 '3.1 0'U°2.54.I'S.5*I0.0 II•0 
8 . 0 720 '. 11.0 '9.7 -0.6 '7.3 -5.2 2.2'0.i3'2.0'3.'4'5.6 *5.8 06.3 
9.0 720 '73.)) '7.0 .8,1 -5.8 -3.8 -1.3 .0.5 .2.5 .3.6 .4.5 .6.0 .7.0 
20 . 8 720 '75.0 '7.6 -6.6 5.3 -3.4 '1.0 *0.5 *2.! 03.309,4 •6.0 87.0 
21 . 0 720 '15.0 '8.0 .4.9 '.4.0 -3. '0.8 'fl.c *2.8'3.7'9.6*7.0 8.0 
22 . 0 720 '. 13 . 0 '.1.0 6.1 '5,7 ,3.5 0.51.5*3.3'0.3'5.I'7.0'7.0 
23 . 0 /20 '11.0 '7.4 .6.0 5.2 .3.3 -0.6'l.S*3.3'4.2S.I*7.08.0 
29.0 720 -72.0 "7.4 -6.2 -'1.9 .3.0 "0.6 81.1 ,2.7'3.6'4.9 *7.5 8.0 
75 . 0 720 '72.0 '7.8 -6.5 '.5,3 -3.Z'0./'Q.0*2.7*3.6''4.6*7.u'6. 
26.0 720 '70.0 '7.3 -6.3 '.5.) '.3.6 '0. 7*l.I.3,O*'4.5'S.9 '12.0 13.0 
27 . 0 121) "10.0 '1,9 7.2 5,5 -3.6 -0.8 0'9 02.7 *3.8*'4.6 '8.8 '9. 
2)8.0 15)1 -5.9 '6.fl -5,fl -1.5 7.0 1.5 8.9 8.0 5.6 6.1 6.2 
28.0 106 "1 9 .5 '7.0 '8.0 '.6.2 -2.0 -0.1 2.7 5.5 4.0 5.3 5.' 97.9 
30.0 157 -6.9 '.4,0 .6.9 "'4.9 -2.7 9.5 1.7 5.1 6., 7.0 7.0 1.5 
31.12 100 -4.3 '6.0 -5.' 4.3 -2.1 9.71 3,4 7.9 9,, 7.5 7.9 9.0 
30.8 1014 -0.0 -5.0 -7.5 "'4.6 -74.0 1.1 8.4 5.9 7,. 9.3 12.5 12.6 
35.0 lao -'.0 -5.' -6.9 .0* 9.9 '•0 5.9 9, 7.fl 7.0 5,0 
39.0 110 '6.0 .9,0 '.5,1 -0, 9,4 1.7 5.5 6., .	 7.9 1)1.0 11.2 
30.0 117 jl .3 '9.1' -7.5 '6.7 -4.0 -2.' 1.4 6.1 97.0 5.0 9.5 9.5 
3o.0 lIt .0.1 .7•0 -7,1 .5,0 .7.0 1.5 97.9 9.* 0,5 10.7 10.5 
31.0 108 . 10.0 -9.0 -7.7 '7.0
.5,' -9.0 4,6 9.9 0., 10.5 10.9 11.0 
3)8.0 1111 -9.9 '9,0 '.7,9 -6,0 4.0 -9.1 5.1 7,0 9,0 10.9 14.1 13.5 
39.0 110 -17.0 -5.8 -0. '.9,2 -4.7 0.1 5.6 5.1 9.' 19.0 19.0 13.9 
86.0 110 "14.0 ,10.fl ..8,5 -7,0 '5.4 .0,9 5.0 7.6 9.9 17.9 17.9 1.1.0 
51.0 117 '15,0 -11.0 -121.5 -9.5 -97.4 -9.9 '1.7 9.' 0., 19.9 11.8 11.5 
52.0 109 '11.0 19.8 '10.9 -0.5 .5,7 '0.1 '1,0 6.' 7.1 9.0 19.0 10.5 
4 5.0 100 '11.9 - '10.0 -17.' '7,5 4,* 7,5 5.6 7.5 9.. 9.41 11.9 19.0 
44.0 lOs '1'.3 '9.' .7.0 '0,.9 -3.5 0.9 5,5 9.0 1'.. 19.0 17.8 11.5 
48.0 10)8 -10.9 -11.0 '10.1 -7.6 '.3,6 0.9 5.0 10.9 14., 16.9 17.9 15.0 
4o.0 1206 14.4 .10.0 "1.' '9.5 '3,9 1.6 19,0 1)1.7 14.o 15,5 7)1.4 23,7 
47.0 107 -11.1 -10,0 .0,1 -7.6 .0.9 4.5 •0 14.7 15.8 19.0 25.4 25.1 
48.0 101 '81.3 -11,fl .17,6 -9.9 -2.7 97.1 1'.' 06.9 19., 21.0 04.9 25,0 
49.0 100 'jO.3 -14.0 -19.' -0.7 -17.9 7.0 17,0 15.0 19.0 21,0 29.7 29.9 
58.8 92 '22.0 .0,8 -7.5 0,8 7.7 15.6 09.5 20.8 24.1 24.7 24.9 
51.0 94 -12.3 '0.7 '9.6 '0.4 7.4 19,7 19.9 20.0 20.7 20.0 20.0 
50.0 90 -11.7 '11.' -9.5 '0.' 97.7 12,9 11.4 19.9 20.7 30.9, 21.6 
55.0 75 -16.5 '10.9 -7,2 '2.4 5.9 14.1 19.9 20., 29.6 21.0 20.9 
54.0 73 22.2 -12.1 '0.3
-3. 1.0 12.7 17.4 21., 21.5 27.0 22.0 
5.0 70
-25.6 -12.' '9.7 -3.8 '.5 10.6 19.9 21., 22.9 22.0 22.0 
50.0 6r, -24.6 -10.5 -9.1 -4.9 3.5 10.5 20.7 29.0 32.0 3)1.0 33.1 
51,0 61 '.20.2 -13.4 '9.0 -5.2 0.1 10.' 30.0 25.0 25.5 20.3 29.8 
52.0 52 2'.O -27.' .12.4 -5.7 .0 18.0 17.14	 . 10.. 24.6 25.2 25.0 
59.0 40 '.25,0 -20.9 .7.7 7.9 9.1 14.fl 15.0 10.0 197,9 197,7 
60.0 31 1'.6 '.14.9 '1'1.1 '0,5 12.1 23.5 37.s 31.7 35.0 35.9 
61.0 21 '19,3 -14.9 'jO.6 .2,2 7.4 11.9 19., 09.' 19.0 19.9 
62.0 16 -j7.5 .17,0 '.7 7.9 15.0 14.0 15.0 17.3 19.14 
65.0 9. '34.0 -0.71 14.7 14.' 15.0 19.7 15.0 15.0 
66.0 2 14.1 '14.0 -5.0 .4.7 '4. '4.97 '.5.5 -5.9 
60.0 7 'jO,4 - .17.9 -.1 '2.7 '2.0 -2,41 "0.7 -2.7 
66.0
-1'.9 Potitivo 00 9080 from the right	 (100').
-15.8 





RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 11.7 
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (tn.ters)
EASTERN TEST RANGE 
$0810). COMPLETED 0 to 27 k., PATRICK	 AFB, 7 28' 4 N 60' 36W JAN. I, 956 to NOV. IT, 1956 
RA1NS0N0E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl, COMPLETED 0 to 27 6, CAPE KENNEDY, 5 28' 29 N 80 33' W NOV. 6, 956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28	 o op CAPE KENNEDY, 5 2829 N 80' 33' W JAN. 1,1960 to DEC. 31 1967 
FLORIDA_________ __________________________________ ________	 ________ _____________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUN NUN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 (DES)	 0.I35 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.120 99.000 99.665 SPEED (DES) 
sC 74 6.O -5.9 3.3 2.3 I.9 .0.6 '0.5 '2.3 *3.7 .9 5.8 *1.9 *8.0 
I'D 749 -8.0 5.6 9.Q -2.3 _O.61.7*4.S.7.D*0.l'I0.2'22,423.0 
2 . 0 i'll I1.0 -8.9 .5.9 .9.7 3.3 1.0 *0.7 .3.9 06.5 '8.2 *11.1 *16.9 '21.0 
3.0 7'04 9.0 _5.S -9.5 3,6 .1. 700.6*3.7*6.3 0 8.I'ID.2 d 12.9' 19.0 
9.0 744 .9,0 6.9 5.t '4.2 .2.0 *0.9 83.0 ,6.307.9*I0.I*43,' 10.0 
5.0 749 10.O -9.9 8,I -6.2 5.0 -2.6 -0.083.6 *6.2*7.7 '.S*12.9 4.0 
6 . 0 749 13.0 10.9 0.O 7.7 6.I .3.1 0.2 '3.5 .6.58.3'10.5I3.9' 6.0 
7 . 0 794 I6.0 I 2.9-9.8-8.1-6. 7 .3,8 O.'1e3.2.6.200.7'IO,'4*I3.O' is., 
0 . 0 744 I9.0 I5.'11'I'276 .9.8 -0.6 .3.1 *6.3*9.0 *11,5 *13.9 *16.0 
9 0 740 23.0 I5'O 13,6 -11.2 .9.5 .5.8 -0.0 '3.0 n7,5 '10.0 *10.5 •17' • 19.0 
I0'O 799 25.0 2I.9 15.5 .12.4 .10.6 .7. I i.6 *3,0 *8.1 *11.8 .11,5 019.9 *24.0 
II'S 714	 .25.0 23,9 -16.0 -11.6 -12.3 -8,5 2.6 .3,2 .9.2 '12.9 .16.5 .23.9 .26.0 
12 . 0 790 29.0 25.92I.217.21'4.5 I0'O 3.5 *2.6 *8.5 *13,2 6.8 '22.9 *29,0 
13 . 0 744 30.D 74.9 -22.7 -20. l_I6.6_Il,5S.Odi.9*82*II,7*l8IO2498060 
19 . 0 749 27.0 26.9 2I.7 -18.0 -15.0 I1'9 'S.2'0.8*6.'4ll.00l3.5*22.9'24.0 
15 . 0 744 2'I.O -23.9 I7.8 -15.7 I3.7 .9.5 _9.3 *0.3 *4.5*6.8 '9.20I5.9' 19.0 
16 . 0 749 -1 7. 0 I6,913.2lI.39.9 .7.1 .3.000.5*3.0'9.S'5.907.6'8.Q 
17'O 744 I30 I2'O 9.9 -8.7 7.7 -5.5 2. I*0.2*2.5*3.79.9*7.9*I0.0 
18.0 78'j I1.0 I0'9 7.9 -6.7 .5.9 .9. II.2,0.682.7*9.0*4,96.47,0 
19 . 0 799 11.0 -9.9 47.3 6.4 5.'4 .3.8 -0.0 '0.8 '0.5 03.5 '4.3 *5.4 '6.0 
20 . 0 744 I'I.O .0.96.7S.64.8 .3.0 -0.0 .0.4 *1.9*2.8 '3.9 *5.7 '6.0 
01.0 749 -8.0 -7.3 -6.2 9.9 .3.1 -0.7 *1.9 .3.0 .9.0 .5.5 .7.9 *12.0 
22 . 0 749 -22 . 0 .9.96.95.95.2 _3.9_0.6,l.0*3.8*5.2*5.708.9*Il.0 
03 . 0 744 16.0 I5.9 7•I 5.3 .3. 3 .0.SOI.0*3.7*'4.8'5.B *8.9 'IO.O 
00'O 749 -1 7. 0 i0.4 •7• -6.3 9.6 .2.9- D.6'l.3'3.'4'9.7 .''7.9'°'0 
25 . 0 794 I0.0 -0.9 7.I -6.1 5.0 -3.3 -0.7 *1.1 *2.9 *3.8 '5.1 *9,9 '10.0 
26 . 0 299 16.0 II'V 7.5 6'I .'4,9 .3.6 -0.7 •I.2 *3.9 095 5.3*6.9'7.4 
27 . 0 749 -1 9. 0 i3.9 8.5
.i	 _:0.8*I.3*3.59,6*5,6*6.9*8.0 
26.0 109 -11.0 9,9 .9.5 -6.7 -5.7 -t .4. 0,5 3.8 3.8 8.8 8.9 5,9 
29.0 100 .7.9 .7,0 -5,5 .5,5 .3,7 -7.0 7,9 4.9 6.. 6.9 7.8 7.0 
30,0 111 .9,0 -7,1' -5.7 .5.0 -3.7 9.0 3.5 9.' 5.' 7.5 9.0 9.1 
31.0 117 .7.5 -7.5 -5.' -5.' .3•5 _0.4 5.0 5.0 7.. 8.0 9.9 10.0 
32.0 113 ..7.Q -5.8 -5.9 -l.A 9.0 4.8 7.0 9., •9 9.7 4._S 
33.0 117 -10.6 9.* 7,4 .5,7 .2.5 0.3 4.5 6.0 9., 9.0 11.0 13.5 
34.0 120 11.9 -9.0 -9.5 .5.4 .3.' 0,0 8.3 7.5 9., 9.0 9.4 9,5 
35.0 127 .0.0 .9,0 -0.1 4.5 .3.0 -	 0,6 4.0 9.0 0.* 10.0 1.' 12.5 
36.0 122 -11.0 -9.' -7.6 -5.5 .3,0 0.5 8.6 6.4 11., 13.0. 18.' 18.4 
37.0 122 1'.2 .10.' .17.7 -7.6 .8.6 fl_7 6,7 9.8 0. 15.' 17.0 13.0 
38.0 12 -15.0 13.0	 -10.5 -7.0 .8.0 0.3 0.3 7.7 0.0 9.0 10.7 10.9 
39.0 125 -11.7 11.6 -10.6 .9,7 .8.04 9.0 6.0 0.7 II.s 11.0 11,0 14.0 
90.0 129 -1 4 .2 It.' -11,1 -7.7 .5.2 .0.0 9.7 7.0 9.e 10.0 14.7 14.0 
81,0 125 -17.0 .13.7 -12,' .9,9 .5,5 -0.2 9.0 7.6 9.5 9.0 15.0 14.9 
82.0 126
-14.9 .19,0 -10.' -04.8 .50 -9.9 4•0 7.9 9., 9.0 15.0 15.0 
83.0 -	 12s -14.0 .11.0 .10.0 .0,0 .5,0 .0.0 4,7 9.5 0.7 11.0 16.n 15.2	 - 
44.0 127 14.9 .15,0 -13.' .10,0 -.5,' -0,0 7.6 10.0 1,.t 12.0 17.5 17.7 
4s.0 120 -17.1 -15.0 -18.' -10.0 .8,0 7.!, 0.0 18.fl 15.0 15,0 17.' 19.0 
06.0 114 - -18.9 -14..0 -13.' -9.0 -7,' 8.6 9.7 16.0 19.8 19.0 20.0 21.0 
4 7.0 110 . 10.0 -12.0 -10.' .0.0 -	 .2.0 5.0 10.5 15.9 15., 16.0 00.9 20.9 
48.0 117 -11.8 .11.7 -10.7 -9,'. .3.1 '9.7 10.7 19.1 20.. 21.5 21.0 22.0 
09.0 115 -16.0 .18,0 -14, -9.6 -0.' 6,' 18.5 10.1 22.5 23,4 25.5 29.7 
50.0 113 -10.1 .12.0 -10. 5 -0.5 .7•5 9,0 19.0 20.' 24.8 25.4 29.0 26.2 
51.0 110 -16.2 11.0	 -13.' '.5.7 -0.0 *.,0 10.0, 20.9 2.4 20.0 35.5 25.0 
52.0 109
-2 9 .9 .14.0	 -14.' .0_S -1,0 5,11 10,8 07.0 10.. 21.' 30.5 30.5 
53.0 103 -20.2 -17.0	 -18.4 -10.8 -2.5 5.0 15.0 20.5 28.8 25.0 .35.0 35.0 
54.0 97 -21.9 -15,5 -12,6 .7,5 5.0 14.0 2.1.' 21.. 49fl 90.5 01.6 
55.0 00 -23.0 -16,0 .13.6 .4.0 9.5 15.8 29.0 27.0 50.7 II.' 41.5 
58.0 88 -2 7 .0	 - -26.' .17.0 -6.' 0.1 17.' 20.9 29.8 39.0 10.2 30.8 
5 .1.0 7.7 -36.0 -10.' -15.1 .3,0 5,5 14.6 21.0 24., 36.4 77.2 37.1 
58.0 66 -21.0 -21.9 -19.7 -5.5 '.9 14.6 19.7 21.0 23.8 24.0 25.0 
59.0 54, .39.5 -29.' -21.3 -1.4 4.6 10.8 19.2 10.8 29.' 25.5 29.7 
60.0 01 43.5 -13.9 .2.0 4,5 14.9 20.4 21., 21.' 08.1 29.2 
50.0 25 -61.5 -19.7 .9.0 9,9 14.0 19.' 32.. 32.' 37.0 32.0 
52.0 19 .31,1 -16.0 7,0 19.0 39.0 34.* 39.0 39.0 39,0 
53.0 14 -25.1 -05.' 10.9 25.4 30.4 32.n 32.0 32.8 32.5 
58.0 9 -10.5 15.5 7.3 22.5 29.' 25., 25.4 96.9 26.0 
55.0 9 19.5 -10.4 7.9 19.0 22.5 22.5 22.7 02.9 20.9 
66.0 5 .1.5 - 4.9 10.' 10.5 10.8 19,0 10.9 19.4 
-57.0 5 .30.6 Po,iti, to wind ft., the right (180'). 10.0 21.4 21.6 23.4 23.7 01.9 23.0 
68.0
-04.4 Negotivo 1* wind from the 0000 (360). -,o 10,' 10. 10., 20.fl 20.0 20.0 
69.0 5 '. 19.0 . -4,9 17.3 19.0 19., 19.' 19.' 19.4 
70.0 5 -19.0 '.9 10.0 15.7 19.0 16.0 17.0 17.0
141
RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 11.8
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 0 toOT Us PATRICK	 AFB. 7 28' 4 N 80' 36 W JAN. I	 956 to NOV. F?, 1956 R*W1NSONOE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 6o. CAPE KENNEDY, S 28' 29 N 80' 33 W NOV. 8, 956 to DEC. 31, 967 
RA1INSONDE FLORIDA 
ROCKETSONDE 29 Uo op CAPE KENNEDY, 5 2829 N 80' 33 W JAN. 1,960 '0 DEC. 31 967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (EN) BBS SPEED	 (DES) 0.135 1.000	 2.280	 5.000 (5.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SFC 149 6.0
-5.9 .2-3.5-2.6-I.2-0.2.4.Sn2.9'3,7'5,3.7,90 2.0 
.0 .799 '-40.0 -1.1 5.2 3.6 _I. 2'0.8*3.8.5.77.6$8.9.4,.926.Q 
2.0 199 0.0 -0.9 7.'4 -4.0 9.3 -4.8 *0.3 *3.5 .5,7'6,8'0.2 '42.9 '23.0 
3'O 7449 14.0 .9.9 6,6 '-5.6 9.9 -2	 ........................... 19.0 
9.0 149 -8.0 -7.1 -8.0 4.3 -2.1 .0.1 .3.1 .6.4 .0.8 .10.3 .12.9 .46.0 
5.0 799 '-44.0 -8,2 -6.4 -4.7 -2.6 -0.0.9.0*6.1,9.0,11.2 '49.9 '35.0 
8.0 144 45.Q '-43.9 9.4 -7.0 5.6 .2.8 .O.2*3.4*6.9*0.S*Il.745.9* 1.0 
7 . 0 744 48.0 14.9 9.9 -8.4 -6.3 -3.0 0.3 '3.1 +6.7040.9 .42.3 +45.9 '25.0 
8+0 7449 40.Q -46.8 '-40.7 .0.7 '7,0 .4.6 0.5'3.9+6.7'9.Q'42,2'46.9'26.o 
9 . 0 749 22.0 '9.9 43.2 -10.9 7.2 .5.9 0	 ......................... 26.1) 
1S0 749 26.0 25.9 -19.9 '-33.0 .34.1 -7.3
_4.i '3.9'8.7'44.0'49.0'26,9'9I.o 
I,'u 799 3'4.0 26.9 -49.5 '41.0 -13.4 -8.2 I.4'l.q +9.5' I0.0 '11.5 '32.9 '92,0 
120 799. '38.1) '-33.9 26.2 '-48.3 -35.3 .9.8 2. 4 *9.6.10.9*46.0' 10.9 '33.9 '94. 
3 . 0 7444 35.7 '-37.9 25.8 -19.0 -16.5 -44,7 3.8*3.3+40.4*49,7l6.*$28.9*36.g 
19.0 7944 -20.0 -21.9 -22.1 -10.9 -49.3 .9.7 -3,2 .2.2 .7.3 .12.2 .17,7 *49.9 '23.0 
450 iss - i Y. o 1..9 '33.3 -44.6 '40.5 .7. 92.S'l.5*9.9*d.U*IU.5•4'4.9' 16.0 
16 . 0 794 12+0 I0.9 '-9.4 -1.9 -.3 1.b'l.l+3'8'S.9'1.4'8.9'42.o 
41 . 0 799 10.0 -8.1 '7.3 6.I .3.7 
10 . 0 794 '-9,0 .0.9 '6,9 '6.3 '5.0 -3.5 0.8'I.2 '2.9'9.'l'b.5*8.9' 3.0 
19 . 0 744 -0.0 -7.1 -8.0 -9.6 -2.9 .5.0,0.9 *2.9*3.9 4,! •6.9 '7. 
20 . 0 749 -9.Q .1.9 '6.5 '-5.1 '1.6 -2.7 O.6'O.9*2.I'3.3'M.U.4.9+7,Q 
24 . 0 794 'O.g .1,8 '-6.7 '46.7 4.5 .2.7 -0.S'4.0'2.7'3.7'9.6 5.7 '6.44 
22 . 0 794 6.0 -7.9 6.9 6.0 '-4.6 -2.9 0.5'4.4'3'2'I.2'9.9 '5.0 '6.o 
23'O 799 12.0 '44,9 6.7 -5.8 -4.6 -3.0 '0.9 *4.7 *3.6'S.U'ó,O '6.9 '8.1) 
29.0 799 '32.0 -6.6 -5.6 '4.8 -3.0 -0.5 .4.6 .3.3 .9.5 .6.0 .1.8 '9,0 
25.0 74. 'II') .8.0 6.5 -5.6 '4.8 -3.4) 0,6'4,3'3.4'9.2'5.3'6,9 '8.7 
26 . 0 194 i3'O 40.97.66.95.l 3'50.1'0.O'2.8*3.1'9.5*6.9'0.o 
21 . 0 744 '-44.7 .9.9 7.8 6.0 4.8 .3.9 0.9'g.8'2.0*3.8'S.I*6.7*7.0 
28.0 119 -'.0 .4,0 -6.' 5.4 -0.4 
29.0 113 -15.2 ..1j.° -lfl.8 6.r, .6.2 .7.5 9.fl 0.4 5., 7.9 11.1 10.5 
30.0 107 -17.0 -7.0 .4,8 -6,1 .1.0 .7.3 9.9 8.40 5.. 6,8 4.0 1.9 
31.0 115 '-15.8 .9.0 '7,7 6.l -7.9 7.9 4,4 4.9 7., 7,9 17.9 10.7 
32.0 115 9.3 1.9 .7.5 .5,4 -,9 0.7 5.7 7.4 8.r 19.8 23.9 2.0 
03.0 115 -9.0 +8.0 .7,40 .5.1 -2,6 0.4 4.9 7.3 7,0 9.40 15.7 16.8 
3 4 ,0 117 0.1 9.0 .9,8 .5,9 .3,0 7.4 5,4 8.' 18.0 15,' 25,! 25.9 
35.0 114 -17.0 -11.0 -10. '-5.41 -5.' 7.0 5,1 9,5 9.9 jO,9 j5,t 13.7 
05.0 119 -20.0 -9,0 .9. -6.7 -8.! 9.8 5.9 8.7 9.. 19.5 10.0 11.0 
37.0 120 -j9.4 -12.' -9.7 -5,2 0,7 4.7 8.4 40.3 40,4 9,0 19.0 
38.0 120 -.2 -P. .4,4 3,9 8,0 9.8 9.. 10.' 15.8 15.0 
39.0 120 -14.0 -It.' -9.1 -6.5 .7,8 9•4 5.5 5.' 9.0 0.0 17.9 13.0 
40.0 1144 -14.5 -11.' -11.4 -10.7 -5,' .9,3 9,3 0,7 19.. ii.' 1.' I'I.9 
41.0 111 -14.0 -13.0 -11.' -10.7 -6.! -1.7 5.0 8.4 ., 10.4 17.9 12.40 
42.0 117 -18.0 -13,0 '-11.9 -10.3 .4.4 _0.! 0. 9. 11.9 11.' 1'.9 12.6 
43.0 117 -14.0 -11.0 -It.' .'.t -6. -0.1 4.8 01.0 12.7 13.9 14.7 15.9 444,0 114 -15.0 -14,0	 .13,6 .0.4 -4.0 1.0 7.5 12.1 16.6 110.0 25.5 23.6 
8,0 Ito -15.1 -13.9	 -13.' -9.3 -4,' 0,1 9.9 11.8 14.9 17.0 27.5 27.', 
45,0 113 -04.5 -12.0	 -12.' -10.1 -5.' 9.! 13.9 1'6.7 19.7 18.0 00.1 20.4 
47.0 110 '15.1 -14.0	 -13.5 -10.5 -3.7 8.7 1!.' 15.5 17.0 2.' 08.8 09,5 4440,1) 110 '16.5
-15.0	 -13.5 .7.7 -'.' 10.0 1..' 00.9 1'.o 29.0 20.0 240.9 
409.0 1044 2'.5 -20.9	 -19,5 -14.4 -4.4 8,7 17.9 17.4 19.0 00.9 08.7 24.9 
50.0 105 -23.7 -20,0	 -16.4 -17.4 -4.9 9.' 19.3 15.0 20.t 25.n 29,0 30.0 
51.0 10',
-2 7 .2 -22.9	 -19,4 -11.7 -2.9 4.0 11.0 20.4 21.0 26.0 30,0 35.41 
50.0 95 -33,1 -.17,4 -14.0 _7,0 5.9 13.0 21.! 24., 35,9 35.4 35,7 
55.0 06 0'.5 -17.9 -12.2 -4,0 5,9 11.7 20.', 25., 59,7 549.7 544,0 
54,0 93 -24.2 -15.' -11.2 -7. 4.' 11.9 19.5 23,0 57.! 87.4 57.7 
55.0 0.1 23.9 '20.3 .1l.9 -0.0 1.5 13.9 10.0 22., 54.7 57.! 57,7 
56.0 7 +19,1 -17.1
-15.0 -7,' 4.5 13.3 73.1 27,40 37,9 37,r 37,4 
51.0 61 20.8 -28.5 -16.0 -6.0 5.0 10,9 26.0 27.6 39.4 30.0 30.0 
50.0 444 27.4 12.0 -9.4 -6. 4.0 19.5 20.4 30.7 31.3 31.4 30.5 
59.0 37 16.3 -0.! 9.3 27.4 33.' 34., 36.4 30.7 36.7 
640.0 27 29.9 -13.4 9.7 10.1 24.7 34.' 448.9 449.8 449,2 49.0 
61.0 27 '19.5 .11.8 -19.6 9.5 25.? 30.7 41.7 40.5 45.5 40.5 
62.0 19
-9.1 . -4. 1.5 27.9 29.7 29.n 29.4 28.7 28.7 
65.0 16 -00.3 -8.10 5.0 15.7 70.1 29.n 30.1 30.3 30,7 
68.0 10 -15.0 -5.6 9.0 29.4 23.5 23.' 23.5 06.0 24.7 
60.0 9 -12.0 -0.7 0.0 5,7 09.' 10.9 10.' 19.1 19.9 
65.0 7 -7.0 - .7,0 4,5 10,0 10.', 15,0 19.0 15.9 16.0 
61.0 4, -13.2 PosItive 10 wind from the right (180') 3.0 26.0 28.7 744.8 28.8 25.47 25.9 
640.0 5 -15.0 lIogltivt g o vimd from the left (310'). 1.0 11,2 13.4 12., 1.0 12.0 12.9 
69.0 4 -3.5
-0.9 19.5 14.0 18.7 18.' 16.7 14.3 
700 8 -57 0.0 24.6 24.9 28.0 25.0 05.0 25.9
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE It 9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION N$L PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met.rs)
EASTERN TEST RANGE 
SERiAL COMPLETED 0 to 27km PATRICK	 AFB, 7 28 14 N 60' 36W JAN. 1,956 to NOV. Il, 956 
RAIINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to Silo, CAPE KENNEDY, 5 28'29' N 80' 33 W NOV. 18, 195€ to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 2&29' N 80' 33 W JAN. 1,1960 to DEC. 31 1967 
FLORIDA 
PREPARED BY	 : TERRESTRIAL ENVIRONMENT BRANCH * AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 68$ SPEED	 (DEG)	 0.135	 1.000	 2.280	 5.000 5900	 50.000 84.700 95.000 97.720 99.000 99.669 SPEED (DEe) 
5 1C 120 15.O 0.9 -7.2 5.0 .2.7 2.44 *0.9 *2.9 *9.4 '6.6 '70.0 '11.5 
1.0 727 -2.4.0 -19.9 -40.! t.0 .3.4 -0.3 .3.5 *7.7 '70.6 .1.4.9 '25.0 '26.5 
2 . 0 720 -27.0 -12.9 .8.9 7.0 .3.6 -0.3 '3.7 07.3 '10.1 .46.8 '24.5 '25.0 
3 . 0 720 25.O 11.7 -0.7 6.0 -3.5 0.2 '3.6 *7.2 '40.2 *3.9 '26.0 '27.0 
9 . 0 720 -21.0 I0.7 -8.6 -6.3 .3.3 .0.3 *9.0 *7.5 '40.8 *42.6 *25.0 '26.0 
5 . 0 720 -24.0 .10.8 -0.3 .7.0 .3.6 .0.9 '3.8 .8.3 '11.5 ' 13.5 •22.0 '23.0 
6 . 0 720 20.O 13.7 .9.8 7.t .9.5 _0.5 '9.4 *0.7 *44.7 '19.9 022.0 '23.0 
7.0 720 21.S 4I.9 -42.5 -0.8 .9.6 -0.44 09.6 .9.6 '42.2 044.2 029.0 '25.0 
0 . 0 720 25.0 I6.2 -42.9 -9.8 .5.1 0.5 '5.7 '40.6 *43.5 '15.2 023.0 '29.5 
9 . 0 720 28.0 46.7 .43*9 .10.6 .6.2 5.6 *5.9 '42.9 '49.6 446.9 022.0 '23.0 
10 . 0 720 34.0 .49.5 .45.9 .13.1 .0.43 -0.7 .6.5 .42.7 .46.9 .18.6 .26.0 .27.0 
44 . 0 72u 33.0 -23.7 -0.8 -45.4 .9.3 o.7 *7.3 *49.7 *i8. *20.2 029.0 '25. 
42 . 0 720 35.0 27.3 .23.2 17.3 .10.8 0.0 *7.S'13.6*I7.5*20.2*29.0 26. 
3 . 0 720 -3 9 .0 30.3 -23.9 -20.7 41.5 _I.27.I*l9.l*47.0*i9.0 '23.0 '29.0 
49 . 0 720 -30.0 .	 -27.6 -29.8 -19.1 ,l.S 2. I 06.2 '42.0 '49.3 *40.2 '26.0 '27.0 
45 . 0 720 27.Q -20.9 -49.5 -16.1 _9.2I.6*3.9*8.8*II.SI3.402t.0*29.0 
16.0 720 -48.0 l5.q .43.7 -11.5 .6.0 1.7 •I. .5.7 *7.5 9.9 '27*0 022.0 
47 . 0 720 I6.0 -40.! -9.2 75 9•7 0. 9 04.5+9.0*5.5 '6.7*42.0* 43.0 
18 . 0 720 42.0 -8.9 -6.9 5.7 .3.8 5	 ....................... 11.0 
4 9. 0 720 -8.0 6.7 .6.8 9.8 -3.2 5.7 *4.5 '2.7 °3.8'9.7 '11.0 '12.0 
20.0 720 .4.0 6.4 .5.9 .9.6 -2.7 -0.7 .0.0 .2.5 .3.8 *4.9 .6.0 *7.0 
21.0 720 -9.0 -5.6 -4.9 9.3 .2.7 -0.6 *4.3 .2.9 *9.4 '5.2*40.0' 11.0 
22 . 0 720 414.0 -6.3 -5.2 4I.0 -2. 6 -0.6 .4.2.2.8.9.0' 5.3 •0.0 '9.0 
23 . 0 120 14.0 6.4 .5.3 9.9 -2.6 0	 ......................9.Q 
29 . 0 720 I3.0 -7.2 8.7 -9.0 -2.9 0	 ....................... 6.0 
25.0 720 19.0 7.0 -6.9 5.I .3.3 .0.9 '0.9 '.2.9 *3.9 '9.8 *7.0 '8.0 
26.0 720 -9.7 7.3 .6.6 .5.4 -3.5 -0. 9 *0.6 '2. '3.5 *9.8 *8.0 '9.0 
27.0 720 18.0 7.9 *7*4 _e.0 .3.8 .0	 ...................... 40.0 
28.0 005 -I1.S -9.9 -7.9 .5•9 30 -9.7 9.2 5.5 1.0 9.0 15.7 15.9 
29.0 107 -01.6 .4.0 -5.9 -5.5 -9•0 -9.5 .9 4.7 6.* 7.fl 15.2 19.5 
30.0 109 .9.7 .9.4 6.' -5.7 .9.6 -9.9 7.5 7.9 9.. 10.0 15.5 05.5 
38.0 100 .5.44 -0.3 -3.0 0.5 5.2 5.0 9.s 19.0 15.9 15.0 
30.0 1041 -1 9 .9 -9.0 6.9 -5.3 -3.7 1.9 5.9 7.9 12.5 13.9 15.9 15.0 
33.0 100 -9.9 5. 5•0 .4.9 -3.0 I.' 9.1 9.5 u.s 12.' 13.7 13.9 
34.0 1044 . 10.0 .5.9 -7.44 -6.44 -3.9. 0.8 5.7 6.5 7.' 9.0 17.9 13.0 
36.0 109 1'.l -11.0 -0.5 -7.2 .44*7 5.7 5.5 7.9 9.5 10.5 10.5 11.0 
35.0 109 -1 9 .9 -9.0 -0.9 -7.5 -4. -9.7 4*5 3.7 11.5 10.5 15.7 15.9 
37.0 101 . 1'.O -10.5 .9•0 -59 .445 9.7 5.' 9.7 Il.. 13.0 20.0 27.0 
38.0 104 -17.0 -0.0 -9.5 -7.3 8.7 fl.9 5.5 7.4 5.. 17.0 25.9 21.0 
39.0 104 -1 9 _S -12.5 -11.5 -9.? .4.9 5.9 5.9 7.0 11.4 15.0 14.3 15.5 
40.0 104, -14.5 -11.' -10.6 .5.9 .5.8 0.0 4.9 9.5 Il.' 12.9 15.7 19.0 
41.0 102 '13.0 -144.7 .10.0 -5.2 0.! 7.9 10.0 12.' 13.' 15.5 15.7 
42.0 102 -13.0 -13.0 -0.0 .9.7 59 11.4 13.' 15.fl 19.5 19.4 
43.0 100 15.5 -14.5 -15.7 -12.0 -0.5 5.7 9.' 11.7 15.s 15.7 22.7 20.5 
444.0 99 25.5 _j79 .13.0 -0.5 '.1 0.1 19.9 12., 244.0	 . 25.2 25.4 445 • 5 95 .10.1 13.0 -12.9 -5. 7.7 9.8 12.4 18.8 29.' 27.3 21.5 
46.0 9 -14.0 -10.9 -0.4 -5.7 .* 0.5 15.0 19., 344.9 33.9 35.3 
447.11 86 .9.4 -7.7 .30 1.2 10.9 13.0 22.n 24.' 23.2 25.5 
48.0 95 -1 3 .0 -5.6 -9.9-3.8 1.4 0.5 13.' 2t.o ((I.? 0'.I 22.2 
59.0 84 -14.0 -9.1 -5.0 -2.7 0.0 10.5 l3. 17.6 19.9 00.3 20.44 52.0 89 13.1 -17.' 6.9 .2.7 5.1 17.7 16.0 19.9 20.9 29.9 21.9 
51.0 76 -1'.O 11.1 -6.1 -2.5 5.7 11 .fl 15.' 20.' 27.5 27.5 21.6 
52.0 64 -15.4 -6,7 -4.9 -I.!. 4.9 1.1 15.0 17.' 05.5 24.3 26.4* 
53.0 67 -10.0 -9.44 -7.9 -('.2 5.9 11).) 97.0 19.'. 20.5 23.8 23.2 
54.0 544 -11_I .9.9 *7) 0.1 7.0 15.3 22.7 244.7 25.4 26.44 06.5 
55.0 55 -15.0 -11.' -5.7 -I.' 5.0 14.' 22.' 27., 30.3 31.3 31.5 
56.0 54 -15.0 -10.' -6.7 -7.1 5.2 18.5 19. 20., 30.5 35.7 314.7 
57.0 37 -,.5 7.1 -I.' 5•0 13.1 15.7 10.0 20.2 00.3 20.5 
50.0 3i -19.3 -7.5 -2.0 4.3 16.) 27.5 53.0 25.6 25.9 25.9 
59.0 20 .4.5 -0.0 -1.8 9.2 19.0 15.9 13.3 19.0 19.0 19.3 
60.0 12 -10.0 -5.1 5.0 1(3.7 15.4 15.5 14..', j54* 16.5 
61.0 5 3'.O •.7 0.5 5.7 23.9 24.0 244.7 20.0 20.3 
62.0 4 -67.0 -9.9 9.2 44.7 0., 0.0 10.0 19.41 
63.0 o. -55.0 -18.9 9.0 5.7 1.5 I.' 2.0 2.0 
69.0 2 -4.1 -5.9 9.7 9.0 10., 10.7 19.9 10.0 
65.0 I -35.3 -34.3 
66.0 I 83.1 .45.7 
67.0 1 .38.5 -38.6 
68.0 I -29.4 Pooiti,, i* wind from 1110 right (1800). -29.44 
69.0 1 -1,_S NOgotl,r 1, 44140d from tho loft (360'). .17.9 
18.0 I -0.7 0.1
I 
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 11.10
DATA SOURCE OCTOBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE - RANGE (m.t.ri)
EASTERN TEST RANGE SERiAL cOMPLETED 01827 kn, PATRICK	 AFB, 7 58' 4 N 80' 36 W JAN. 1,1956 to NOV. IT, 996 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 28' 29' N 80' 33 W NOV. 8, 956 80 DEC. 31, 967 RAWINSONDE FLORIDA 
ROCKETSONDE 28 bo op CAPE KENNEDY, S 28'29'N 80'33' W JAN. 1,196010 DEC. 31 8967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EM) 6BS SPEED	 (DEe) 0.139 1.000	 2.280 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEe) 
OFt 794 13.0 '.47.0 0.5 -1.8 -6.1 
I'll 799 "10.0 5.0 '.89.7 '.12.11 -9.2 -5,8 I.6'ZI*6.2*0.5*9.0*l3.9*Io,o 2 . 0 794 '. 19.0 "11.9 "12.0 17.2 '.7.8 -9.8 "O. 8 *3 . l*6 . 4*8.S . l0,7 . l9,9* 16.0 3'U 749 '. 83.0 "11.2 '.9.5 -7.7 -5.5 
9.0 799 '. 16.0
-13.9 "11.7 -9.8 '8.0 -9.6 0.4 .9.4 *8.7 .10.9 .11.0 •44,9 *15.0 5 . 0 79. '. 18.0 '.IO' 12.5 -11.2 '.9.0 -5.4
-0.5 *'I.O .9.4 '11.6 .13.5 *18.9 '20.0 6 . 0 799 21.0 -13.7 -12.2 -10.1 -6.1 Q•3'S.9•I0.O'13.2'I5.2',9.9'23.fl 7 . 0 744 25.0
-27.9 -17.7 -19.2 -11.8 .6.0 0•3'6•9*ll•8*45.o*17.6*73.9*z5,Q 
60 794 -21.0 -5.9
-20.6 -17.0 '.13.2 -7•7 -o. I *8.0 *13.6 *16.5 *21.5 *77.9 032.0 9.Q 744 "33 . 0 3Z.9 -21.7 '.19'S -15.7 -8.5 O. I' 9. I 'lb.I'fl.Q •27.5 '32.9 '33.0 10 . 0 714 '. 34 . 0 -27.8 23•S "19.2 '.40.1 *0.2 011.1 019.1 *76.0 *28.0 *94.9 '92.0 II')) 790 '. 49,0 39.9
-31.7 -28.0 2I.7 j2.3 0•0*13'2'zl'927.5*33.S*92.v*9s.o 12'O 749 45.0 -38.9
-39.2 -28.2 '.23.0 -43.8 "0.1 *13.0 '22.8 *79.4 '3 S .2 '90• 'I'o 13 . 0 74. "° 9. 0 '.40,8
-31.1 -27.0 -22.9 '.3.S '2.2 *11.1 *22.2 *29.6 030.3 039.9
'37•0 9.0 799 -37.0 "38.9 -26.5
-24.0 -20.2 -11.1 '.0.9 *8.2 •t3'9 *49.7 .22.8 *25.9 *28.0 l5'O /99 '. 3 • 0 3l. 22.7 '.19.5 16.l -8.8 0.l*6.9*40.8*13.5. 6.7 zo'' 25.o 16'O 75)8 '.20.0
-27.9 "27.1 -86.2" 2.3 -6.5 .0.5 *5,9 *7.7 '9.5* 12.8 '17.9 21.0 17.0 749 '. 16.0 '.45.9 l2.II -9.8 -8.2 -'4.8 
0.0 794 19.0 '12.9 '0.6 -7.2 '.5.8 3 0. 7 *1.7 *9.1 *6.0*7.5*16,6* 17.0 9 . 0 74. -9.0 -7.5 -6.6 '.5.2 .3.9 0.7'l.q.3.4*S.3*6.9 *9.9 '20.0 20 . 0 /94 '.0.0 7.7 -6.2 -9.0 -3•S '.0.8 04.9*3.5 *9.0'6.2 *8.9 •Il.o 24 . 0 744 1u'O
-41. 96•75•89•8•_3•I'.o.6*I.2*3.003.o•5.306.9*II.0 
22'0 744 '. 42 . 0 "14.9 "1.7 '.6.3 5.Q •3'30.8*I.0*2.809.Ø 05,3 *6.9 1O 23 . 0 795 '. 10 . 0 '.6,0 6.O 9.9 -3.4 '0*7 '4.2 *2.8 03,9 *9.8 *4,9 *9,) 29.0 799 "11.0 "8.9 "6.0 '.4.9 -9.8 -3.1 "O. 7 *1.2*3.2 *9.9*5.5 .6.9 '12.0 
25.0 749 -8.0 "7.4
-6.1 5.2 -33 
26 . 0 7'49 '. 10.0 -9.9 '.0.1 -6.9 '.6*0 -3.7
-0. O't.9 '2.9'9.0 09.0 *6.9 '0.0 
27 . 0 194 '. 12 . 0 "9.8 0'_*___.5.,i... '.5.0 '1.4 *3.5 09,7 05.6 *7.9 *9. 20.0 79 -8.3 .7.9 .5,5 '.7.7 1.5 8.40 6,4 7.6 (3.0 1o.n 15.8 29.0 81 0.0 -5,0 -44.8 fl,ç 5,9 9,.? 7, 9• q, 0.7 
36.0 96 .9.0 -7.6 -19.4 -7.1 5.0 4,0 7.9 9.8 9.9 9,9 10.8 31.0 85 -18.0 .9.1 .5.7 .3,7 1.8 5•9 7,0 0.1 19.8 15.0 16.0 
32.0 00
-11.0 -P." -6.5 -7.47' 1.9 6.fl 0.9 13.n 15.8 1)4.9 15.0 
33.0 90 -11.7 -n." -6.7 -3.7 0.9 5.6 11.1 18.9 01.8 10.0 12.0 39.6 90 -".0 '.8,0 -5.5 '.6,0 -0.8 4.5 9.5 7.n 1.1 40,0 0.0 35.11 00 -841.2 . 17.0 -12.5 -6.7 -1,41 '8.' 8. 0,, 11,, 18.8 (2.0 36.0 91 -87.0 .10.9 -8,0 9,0
-8.7 ,14 5.0 7. 44.6 9,0 40.0 37.0 94) "61.3 -12.9 '.8,0 .7,8 '0,74 '•* 5.4 7.o 10. 10.0 11,0 38.0 940 -86.0 .10.fl -12.0 5•0 -8,9 9,7 6,18 40.0 10.8 (47.9 10.40 
39.0 94 -09.1 .8.8 _7.7 -6.0 -9.1 40.9 0.9 18.8 13.0 1.5.7 13.9 02.0 5.,
-140,1 -(2,9 '7,9 '.48,0 0,0 5.' 0.40 1.. 16.0 16.7 16.0 01.0 04. .. 10.6 -44.0
-7.' -5,5 8.40 6.5 11.7 12.' 114.1 15.14 (74,0 02.8 97 -27.6 '.10,0 -7.7 6.0 0,9 7.5 19.7 14.s (3.0 15.3 144.9 3.3.0 07 . 2 0 .7 _jS,4 .7.7 3,* 0,44 7,8 01.5 12.s 144.0 (0.7 10.0 44.0 0* -28.9 -10,4 '.5.1 -4.0 3.5 10.7 (5.4 16., 10., 19.9 20.0 55.0 02 -08.1 -P.' -7.5 3.* 5.0 0,5 17.5 10.n 28.1 25,0 25,0 36.0 01 -16.0 '.O,o -7.7 -5.9 4.7 10.4 (44.5 10., 20.9 28.1 21.8 31.0 97 '15.2 -11.6 8.5 .0.' 5,0 13.9 19.7 20.0 22., 23.0 23.8 48.0 85 "(4.7 -10.9 '.9.8
-2.7 6,7 14.7 (0.9 20., 23.1 25.0 25.1 49.0 80. 21.5
-144.' -6.0 -0.7 9,9 15.5 (9.7 27.n 25.7 25.0 25.1 58.0 5 -10.2
-15.' -,4 -3.' 6,6 15.3 27.0 23., 25.7 25.5 25.5 
51.0 70 -11.5 -10.9 -9.5 -1.5 5.9 15.7 57.9 23., 24.7 25.0. 24.5 52.14 7. '10.7 0,9 -7,0 ..l,9 68 1)4.8 25.8 25.. 27.7 27.5 27.6 
53.0 7)1 -0.0 -7.5 -5.7 .1.8 9.4 13.0 21.6 26.s 30.0 30.0 38.0 
54.0 6.4 -5.0 .47,0 -9.0, -2,0 5,5 1.5 10.0 26.o 30.8 30.0 31.8 
5.O 57 -0.0 -7. -6.40 .3.9 '.5 13.5 27.1 22.8 25.6 26.0 26.1 56.0 )4s .0.0 -5,0 6. -5,0 0.' 10.7 (5.40 16.. 28.6 27.5 22.41 
50.0 44 '. 19.0 -12.0 -7,1 0,0 10.3 10.0	 . 23.0 24.0 23.5 22.5 
50.8 34 -1 9 .0 -13.7 .0,4 0. 9.5 27.4 25., 26.6 26.9 26.9 59.0 27 -17.0 -0.9 .8,7 .7 0,7 (7.7 37., 37.5 37.6 37.7. 60.0 2/ 16.2 -15.0 '.7,0 0,7 (0,40 22.3 39., 400.1 00.7 30.4 60.0 1). "11.9 5. 1.0 10,44 43.3 43.46 43,5 53.0 43.8 60.0 5 -9.0
-7,2 7.5 40.0 5., 40.5 5.7 0.5 63.0 7 -0.0
-0.0 0.7 7,5 3. 3.0 3.0 0.0 64,0 I -4.0
-3.0 65.0 I 4.0 5.0 
Poo001vo 1* wind from tho right (180'). 
60.0 1 97 Oog.tivo 1* *1,0 from tOo loft (360'). 0.7 
59.0 I '.6 2.47, 70.0 I 7.3 7.3
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 11.11 
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATIDN MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.ro)
EASTERN TEST RANGE 
SERiAL	 MPtETED 0 to 21km PATRICK	 AFB, 7 28' 14 N 8O 36 W JAN. I, 1956 to NOV.11, 956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 8, 1956 lo DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 2829 N 80' 53 W JAN. 1,1960 to DEC. 31 (967 
FLORIDA _______ ___________________________ _______________________________ ________ _______ 
PREPARED BY	 , TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) BBS SPEED	 (0KG)	 0.136	 1.000	 2.280 5.000 (5.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
SIC 720 10.0 0.6	 -7.7 -6.6 .3.0 ( . 000.6*2.S'3.5 .57•D' 
( . 0 720 -( 9 .0 15.1	 .11.6 .9.3 -5.0 -0.92.9*7.3'9.2ll.72I'022,0 
2 . 0 720 19.O .13.7	 -((.1 -0.5 .5.9 .Q.6.3.(*7.949.O'12.8*(9.O 20.O 
3'O 720 16.0 -11.9 -(0.3 .0.5 .5.7 -0.7 *3.6 .7.5 *43.7 2I'O 22.0 
8 . 0 720 20.O 13.5	 -11.5 9.5 -S. 9 . 2.8 . 9.0 40.2Il.7l 5.9 22' 0 23.Q 
5 . 0 720 20.0 16.O	 -(3.5 -lo.7 _6.7.0_0.9.3*9.S*(3.6416.8*27.0*200 
6 . 0 720 Z5.0 -(0.5	 15•7 -12.9 77 o.9 05.9 *l.5 *16.1*21.9 .26.0 '27.a 
7 . 5 720 26.0 -21 • (	 .17.8 .19.6 .0.9 -o. 9*5.9*(3.6°I0.42 M .9 4 32.033 0 
0.0 720 38.0 29.7	 -(9.0 16.7 103 -1.1 .6.7 •tS.S .22.7 .20.9 *94.0 •5S•fl 
9 0 720 92.O '26.0	 -23.9 -19.0 (.2 O.0 .0.5 *(7.6 24.5 *30.8 '9,3.0 '59. 0 
to'S 720 98.O -32.7	 -27.5 -23.3 12.6 -o.8o(0.0'l9.721.233''062•063•X 
11 . 0 720 • S0.0 -36.7	 -32.1 26.I ..'4.5 1. l,Il,l*22,8*29_2*39,5*60.0*69.O 
12'O 720 '44.0 3S.3	 31•' 2S.7 .6.l (.S. *41.5 22'Q *29.6 *39.9 400.0 0(.a 
(3'O 720 '43.f 32.6	 .20.2 .23.S .,9.5 (.8*l0.0*2l.327.539.2°70.0 
19.0 720 39.0 -29.3'	 20. I -(9.3 (2' 02.2*0.6*16.7*22.t'27,94630' 
(5.0 720 33.0 25.5	 .20.3 15.7 ,0. 4_0.9*6.6*IZ.9*16_9*Z1_0*520*530 
(6 . 0 720 27.O -(9.9	 17.3 -13.1 .8.5 -I. 3*5.2*I0.6'l5.7*t'.5433'03'4'0 
(('0 720 139.0 -IS.S -to.' .6.8-I.l'3.9'8.7ll.5l(.993.0 *94.0 
(0.0 720 16.0 -13.9	 -11.1 -0.6 .5.4 -5.9 *2.0 *6.5 *9.5 *11.9 22.0 •23.o 
( 9. 0 720 12.0 (5•4	 -0.7 6.3 -4.Z.0.8*2.5'5.S'7.'4' I6'O'l7.0 
20 . 0 720 10.0 7.7	 6.9 .5.3 .3.4_0.7*l.0*4_5*S.8*8.24 0.0 '(9.0 
21 . 0 720 13.l -6.9	 .S.7 -9.0 -2.8 -0.6I.95.Z'5.7'5'l3Q'l"O 
22.0 '720 .5.0 7.l	 .5.4 1.3 -2'' 0.S '2.2 *9.7 '6.0 '7. *14.0 'IS0 
23 . 0 720 11.0 6.9	 .5.2 .5.0 .2.7 0.3 .	 '2.7'4.7*5.8'7'2'9.510'0 
29.0 720 12.0 75	 .6.6 5.0 -2.7 _0.2*2.7*5.8*6.7*8.2*12,00 3.0 
25.0 720 I6.0 9.i	 .7,5 5.8 .3.2.O.2*3.X*S.7*7.2*8.7*13.0 •45.0 
26.0 720 I3.0 0.7	 -7.6 .5.0 -3.5 0.3*3.l*S.8'7.7'.3'12.013.0 
27 . 0 720 13.0 .5.9 -0.2 -6.3 -3.2 -0.2 *3.6 .6.5 *7.7
*9.13
•I5.0 I6.0 
28.0 89 -'.0 6.' .5.0, .0,4 5.0 0,8 52.9 13.* 14.0 1.0.8 18.9 
29.0 90 .0.9 .7.S -5.3 .7.7 1.7 9.0 11.5 10.0 27.' 27.5 27.9, 
3,3.0 90 -9.5 .7_fl .5,5 -1_fl 5.8 0,5 13.3 lS.fl 17,1 17.0 (3.0 
31.0 90 -11.0 -7•0 -18.5 -I.e 1.7 5.4 11.0 13., 13.7 1'4.9 144.0 
313.0 91 -11.9 .7,3 .5.5 .7.3 1.0 0.9 1.' 11.4 11.' 16.0 16.9 
33.0 97 -11.2 -5.' .5.8 -2.5 0,9, 0,0 1.0 13.8 17.? 19.0 19.7 
34.0 97 -11.0 .0.9 -6.0 .2,4 8.0 lfl.I (6.1 13.n 21.' 'I ,0, 21.7 
30.0 9a -12.0 -•0 -7.5 -'4.? 6.8 19.' 15.7 09.0 24.' 77.? 27,1 
-36.0 90 10.0 _j7,fl .5,3 .5.8 I.', 8.4 96.5 10., 27.' 27.0 25.0 
37.0 9, -14.0 1I.' -0.0 .3.0 8.5 19.' (5.9 00.. 29.1 23.7 25.9 
38.0 9 -(7.4 .11.8 -9.7 .6•fl 8.3 1.9, 20.', 20,14 26.0 26.' 27_fl 
39.0 98 2'.l .55.0 .5,3 .5,9 3.9 13.' 21.' 28., 25.0 25.7 26.5 
80.0 91 23.0 .15.0 -8.3 .8,1 9,l 13.8 10.0 23.8 07.? (17.8 27.9 
00,8 93 -20.3 -20.8 .13.1 -8.7 7.? 15.7 25.0 2°,.' 25.1 (10.8 28.9. 
02.0 93 -22.0 .57_0 -1I, -_.4 7.8 17.7. 24.6 25.0 31.? 30.0 32.0 
43.0 02 -17.9 -10.0 -s.. .1,8 0.7 10.7 25.7 3.8 30,0 30.0 
'
80.fl 
8-4.8 Os -0.1 .7,7 -5.3 .0.3 10.2 23.fl 30.9, 30., 01.1 41.0 '42.0 
43.0 07 -15,0 .9.' -3.7 2.7 1'.8 24.!, 39.7 83.0 00.0 80.0 50.0 
86.0 Of, .5.3 7_5 .37 ,0 13.0 29.9 45.7 53.0' 51.' 93.8 54.8 
47.5 9 -4.0 -2.44 8.' 13.7 30.0 47.0 53., 61.' 61.0 62_fl 
'48.0 82 -7.5 -7.' 0.1 5.7 14.2 31.0 42.0 07.1 04.8 49.0 40.0 
'09.0 84 .80 .7,0 -3,4 3,0 18.1 39.' 02.0 48.o 55.' 34.0 56.2 
50.2 8. .59.0 -0.1 .7.3 7.2 04,0 30.1 40.0 80.0 40.9, 48.0 45.0 
-51.0 77 .9.9 .0., -6.2 I.? 04.0 23.0 36.0, 4,0., 44.2 45.0 40.1) 
52.0 7. . 19.5 .5,1 -6.9, I.' 15.7 26.9 35.4 01.. 50.' 38.' 51.0 
53.0 70 -15.6 ..jO,8 7. 0.1 00.1 28.0 39.3 '03., '07.9 87.0 09.0 
54.0 61 '00.5 .10.0 .10.3 -2.7 19.5 31 _7 41,3 '46.8 50.8 59.9 51.0 
.50.0 57 -15.2 .j3_0 -00.9 .8.0 15.0 20.7 37.4 37.0 43.5 43.0 ('8.0 
56.0 '47 . 193 -10.9 -9.3 .2.9 19.5 26.1 32.7 30.0 35,5 35.0 34,0 
57.0- 43 ..,_14 .7_fl .5,9 .9,0 10.3 29,8 29.' 30.0 39.c 398 38,0 
58.0 39 0.0 -7.) 0.9 12.2 29.0 30.) 35. 35.0 35.0 36.5 
59.0 20 -14,9 -10.9, 1.6 ('4.3 37.7 36.0, '41., '41.3 '00.7 '40.7 
60.0 21 -21.0 . .11.0 0.7 1S5 30.7 39.0 43.3 '41.8 '44,7 44.fl 
61.0 14. .57.0 -0_S 11.0 29.7 50.0 50.4 514.9 33•fl 55,fl 
62.0 15 -10.2 -10.6 11.3 29.4 43.' 05.1 43.5 45.fl '45.0 
63.0 10 -15.0 -18.9 .8.5 28.1 37.6 37.9 37.0 35.fl 35.0 
6'4.0 7 33.7 .50.9 -18.5 28.8 32.4 32.. 39.2 310 33.0 
63.0 6 -09 114.0 30,0 3q, 10,, 39.0 30.fl 30,0 
66.0 4 -'.5 . fl.fl '41_S 40.0 l4.l '42.? '42.' '02.' 
67.0 14 .o.o 000101vo 1. wiod Or., oh, rIght (100') -9,0 9,5 8.' 8., '4_fl 4.1 0.1 
' 68.0 . -10.3 000001,, io wOrd from the loft (36o') -5.0 17.3 Pt.' 13.8 18.5 15.0 13.6 
69.0 1 -22.7 . -'4.5 39,0, 30.fl 30.0 314.? 30.2 30.0 
70.0 2 -24.6 -27.fl 50.0 51.9 55.' 50.' 50.2 55.5
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH
	 TABLE 11.12
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meAsri)
EASTERN TEST RANGE SERIAL COMPLETED 0 toOl km PATRIC K	 APR, 7 28' 14 N 80' 36W JAN. ,956 00 NOV.17, 956 RAWINSONDE FLORIDA . (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 I, 27 km CAPE KENNEDY, 5 28 29' N 80' 33' W NOV. 8, 1956 00 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 9 28'29' N 80' 33 W JAN. 1,1960 to DEC. XI, 1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT OIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) BBS SPEED	 (DEe) 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DEO) 5FC 789 -10,0 .9.9
-6,9 -7,7 '6.0 .3.7 I,I .0,9 .3,1 .4,6 *4,1 .7,0 *9.0 1 . 0 744 2l.0 '17.9 I3.I -11.1 8.I 5•20.S*4.9*t.9,Iu.70I2,S*I7,9*22,o 
2 . 0 7*9 I7.0 '11.7 -9.6 '7.9 -'4.9 0. 2 ''4.6 *0.0 *11.0 *13,2 '16.9 *18.0 
3.0 799 -27.0
-22.9 -12.7 .11.2 8.2 4.5 '0.1 .5.1 .0.9 .11.7 .19,6 .18,8 *21.0 9.0 744 28.0 -25.9 I6.2 .11.8 9,9 .9.8 0'O'S.9'IO'7°13.6' 6.7 '22' '28.0 4 . 0 799 26'O 23.9 I0.8 -13.6 -10.2 5'0'0'2*1.7'l2'9'I6.o'2I.7*24.9*38,o 
6'S 744 3I.0 79.9 19.S -15.0 II,S S'9'O•2'8•S*I3•S*I7.9*25.2*35.9*s.Q 
. 7 . 0 794 3I.0
-30.9 19.5 -17,0 -12.2 •6•0*D.S*9.8*I5.2*I9,4•27,7*37.9*40,0 0 . 0 794 36.Q 30' '21.5
-I 7.4 -12.9 .7. 0I . 2*I0 . 7*I 8.3'25.0 *30.7*90.9*63,0 9 'o 799 35'O 31'9 '24,4 2I'O -14.3 7'S'I.7 012.7 21'7 *28.5 *34.7 93,9 '47. 0'O 799 39.Ø '36,9 -27.7 .23.3 -17,7 V'2'l6*I'4.7*238*3I.5•37.5*47.9*47,O 
11 . 0 794 39.Q .37.9
-31.2 .26.0 -19.2 I 0'9'I'O'I6.l'2S'9'3'4.5'90.5,53.9059,3 I2'O 74* 52,l1 36.V 29.7 -26.0 -20,8 'I 0' I'S'17'I'27'9'37.0 *83.5 '50''57,o 3 . 0 799 ''4 9 ,0 34.0 '26,4 -21.5 -18.3 -8.6 .1.8
.15.9 .26.7 .35.0 .90.7 *49.0 ,5*., 9.0 799 '39.0
-30.9 -23.2 -17.2 -12.9 ''3I.3'I3.9'22.228.6'3I.8*35.9'38.Q 5 . 0 799 37.O 3.9 18.7 I9'2 1I'I -6.7 I.Z'I2.I'I7.6'Z2.6'27.23I.44*32,o 6 . 0 749 '25.0 I7.Z	 -13.0 9.9 -5.8• '1.1 *I0.2*I56'2U.0*23.5926.4*27.o i'D 794 '25.0
-23.9 I5.9
-13.0 -9,6
-''0, ''0I9'0 '17.0 *18.0 *26.9 *28.0 88 , 0 799 18'O I9. 13.I 11.2 8.I -4.1 0'0'7'I'II. 7 I3.5 '14,7 *10.9 '22.0 9 . 0 749 15.0 I29I03_90_6.0_36O.0*4.808.9*Io.50I3.2,I4.9* 8.0 20 . 0 799 18•0 -14.9 -9.2 -6.9 .5.5 -2.9 0.2*3.6*6•9*8.0'8.9*I3.9* 18.0 
21 . 0 744 19.Q -16.8-8.8-6.9-9.9 -2.7 0.2'2.0 *6.0*7.5'9.5•I4,4* 17.0 22'S 799 I8'O -10.9-6.8-6.0-9.6-2.8 0.9'2.5*5.2'6.0°8.l*II.9*I3.o 
23,0 749 13.0 '40.? 6.9 .5.9 .4.8 .2.6 '9.3 .2.8 .5.3 *6,6 .8.1 '16,9 *I9,n 29 . 0 799 12.0 I0.9 '7.4 6.3 '5.1 .2.8 0.2 3.2 5'7'7,I 4'lII.9' 13.0 24 . 0 799 I5'O I 4 * 9 '8.5 7'3S,5-3'20.I *3.8*6.808.6
'I2'''l'4'0 
28 . 0 799 '16.0 13.9 0.6 '8.1 6.3
-3. 90.0'3.9*7'6*9.9*I0.5*lI,9*I'4,o 






























25.9 30.0 1400 .0,9 .9,0 .4,0 82 .0,4 4,9 11.9 u.n 20., 27.5 30.9 31.9 30.0 1489 -l'.O -9,5 .5,9 .40,5 .7,6 6.1 17. 21.5 20.s 27.4 39.0 39.9 33.0 1480 -1 4 .6 .9.4 .4,8 4,1 -0.4 7.0 17,5 21.0 248.0 26.0 39,4 30.9 34.0 189 -9,0 .7,9 4.9 -0.9 9.9 14.0 79.fl 25,. 29,4 40.9 41,0 35,0 149
-14.2 -03,4 -10.0 -7.0 0,0 °.' 18.5 29.5 26,8 27.6 24.' 29.9 58,0 1481
-1 7 .3 -05.6 .13.. -9.9 0,7 9,5 1'.o 21.0 27.. 26.; 39.9 31.4 31.0 1401 . 1 9 .0 -15.6	
-12. -10.9 -'. .7 19,9 23.0 25.' 26.9 30.9 '40,1 318.0 144 . 1 7 .3 -14.9 -18.6 -4.7 0.0 10.5 20.7 31.0 340.9 36.0 37.9 30.8 147 -18.0
-19,4 -1'..9 -4.9 9.7 20.2 27.9 . 33.0 39.4 59.0 51,' 48.0 142 -21.0 -20.8	 .j4,0 .17.0 -8,5 0,9 20.8 24.9 30.' '37.4 50.5 51,6 41.8 14? -30.40
.24,4	
-17,9 -10.4 .5.5 0,6 18.0 25.4 31.o 40,4 '47.7 49.0 
'40.0 149 -2 7 .0 -25.4	 12.0 -10.7 -1.9 9,8 10.9 24.0 39.. 39,4 31.0 34,9 43.0 139 -29.5 .14,5	 -12.8 .9,7 .' 10.9 19,9 24.9 39., 33,8 35.8 35,5 48,0 140 -90.0
-19,5	 .19.9 -10.0 .2.9 9. 17.2 2.n 28.0 36.4 49.9 40.0 
'45.0 1348 -18,0
-15.6	 .j7,0 -10.4 -3.7 7,8 14.9 00.9 27.0 37.4 '45.7 45.9 
'46.0 137 -24,0
-17.5	 .13.9 -10.6 -5.7 7.7 17.9 23.0 26.n 33.6 41.7 43.4 47,0 138
-2 3 .0 -17.6	 -17.9 -10.1 .7,0 9.'4 99.9 28.9 29.0 30,; 97,4 32.8 48.0 137, '29.0 -17.0	 .15,0
_10.t -2,9 0,7 18.9 26.4 25.. 33.4 34.9 35,9 
'44.0 130 -1 7 .0 .14,0	
.16,9 -19.5 -1.40	 10.4 20.4 26.4 29.0 38.9 34.0 33.0 58.0 127 '24.0
-22,'	 -19.7 -19.6 -9.8 0.5 20.1 25.' 28,6 29.1 34.7 31.9 51,0 127 '2 3 .1 -23.6	 .22.4 -10.6 .0.' 17.3 20.0 76.9 2g., 30.0 38.2 30,4 52.0 115 -20.0 -21,0	 -19,8
-13.' .0.0 10.3 29.5 27.1 30.8 31,9 49,7 42,9 53.0 110 '20,0
-29.0	 -18.5 .12.5 .4,0 9,0 29.9 27.9 30.. 37,8 '43.1 45,3 5'4.0 102 -24.0 '20.0 -15.' .13.0 I.' 7.7 18,6 29.3 31.0 35,fl 37,8 37,9 55.0 9.
-39.0 j5,9
-19.7 -6,8 7,0 17,4 30.4 34.0 49,9 43,3 43,5 56.0 81 -33.0
-30.' .20.0 .4.1 7,9 29,4 30.0 4'.' 46.4 '44.4 '46,7 57.0 67 '38.2 -20.5
-27.4 -5.' 5,6 10,5 39.2 39.* 494,1 48.7 44,9 58.0 59 -25,4
.23,0 -21.4 -11,' 8,0 28,2 35.' 50., 4O,s 40,9 44.0 50.0 39 '22.6 '27.1
-18,° 9,6 10,9 34.1 37.1 37.5 37.8 37.9 63.0 22 "29.0
-20.0 -15,0	 10,fl 19,5 50,9 54, 44•5 48,7 4'8.7 61,0 18 '28 * 2
- -15.5	 -4,3 10,4 50.9 57.0 53.4 53.2 53.2 62.8 9 '98,5	 POoitivo to .tnd fro, tho right	 (180'). -18.8	 '4.' 24.7 59.' 58.o 50.4 50.4 59,7 63.0 2 19,4	 Neg,tivo 1* wind from the loft (350') -14,0 -0,8 -0.0
-0. .0.4 .0,7 7,4 6'4.0 I -9.4
.9,4
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RIGHT AND LEFT CROSS WIND COMPONENTS 90 DEGREE FLIGHT AZIMUTH 	 TABLE 11.13 
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE 
SERIAL CONPI.ETED 0 to 27 km PATRICK	 AFB, 7 2814 N 80 56 W JAN. I, 1980 to NOV. IT, 956 (CAPE KENNEDY, FLORIDA) RAWINS080E FLORIDA 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 2829' N 80' 33 W NOV. 8, 1986 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKEISOND€ 28km up CAPE KENNEDY, 5 2829 N 80' 33 W JAN. 1,1860 to DEC. 31 967 
FLORIDA________ ___________________________ _______________________________ _______	 _______ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FUGHT CENTER, HUNTSVILLE. ALABAMA 





SPEED	 IDEOI	 0.158 1.000 2.280	 8.000 5.900 50.000 84.100 98.000 97.720 99.000 99.868 SPEED bEG) 
5FC 0766 -15.0 -tO., 0.q -6.9 -5,5 -2.9 ..q o1.8 03.1
05,5 6.2 08.9' 3.0 
1.0 0766 29.O 17. O .12.1 ..9_7.7.6_3.9,S.0,,I,600,50H,20 13.9 '24,0 '56.0 
2 . 0 0766 -28.0 -7.9 -12.9 -9.9 7.3 -3. 05.l.9.308.3 0 l0.91 3.b I 9.t
25.0 
3 . 0 0766 '. 32.0 -2l.0I3.lI0'27' 9.0S.2'9.S'9.0°l2.0'I.'2l'532'O 
9 . 0 t766 33.0 23.l -19.1 10.9 t,3 9.1
0,205.0*9.t.I3.3016.5023.7°3t.S 
5 . 0 6766 -35.0 '24.7 '.45.8 -12.8 -9.1 -9.0
_o.206,301O_8.i,,SOlt,6027.0'St.O 
6 . 0 8766 50.0 26.O 17.I -13.3 .10.2 .5.5 _S.306.0011,90I6.i200031.0
'96.5 
7.0 8766 36.O 20,0 -10.9 -15.1 -Ii.? .6.0 -0.3 .6.6 •i3'S .18.2
.23.9 .36.3 .60.0 
8 . 0 0766 36,0 '30.320.0I6.812'8 .6.9 0.3 07.3 015.9 020.3 .26,0
039.3 063.5 
9 'o 0766 42.0 33.3 -23.6 -19.8 .19.0 0	 00.q 8.I 0 l6 ,8023,2 029. 4 0 52 I 6l '0 
10'O 0766 -46.0 -37.8-27.3-22.6-17.2 _9_q.0.S9.t0I9.l'2S,50322'I7•3
'61.2 
I . 0 6766 62.0 '.40.4 '.31.3 .20.7	 -19.5 .1 IO '5.6 'IO.o'ZI'O °27.2'3'9 '52.0
'69, 
12'Q 6766 56.Q '85. 7_32.3_27.I_24.012.IS,7°ll.l021,5'28.8'352'500 '8j, 
13 . 0 8766 49. 'I.l 3o.9 -25.9 -20.8 1 2.25.00l0.3'2S'0'25.0'30'''7'0 '0 
18 . 0 0766 '.93.2 37.5_27.0_22,7_lt,3_II,I_l,100,2d16302l3*250377 65.5 
16 . 5 8766 -50.0 32.0 -22.0 .18.7 18.0 .9.4 _i.I *6.7 'i3'3 °17.S'20.9'31'5'53'0 
60 8766 36.0 25. O . It.3.lS.2_I2_I7,5 .0,9*5 , 3*lI2'I 8.1 ' I7 ''26 ''l ' 90.0 
17 . 0 8766 26.0 '21.3 -15.1 -12,6	 -9,0 -6.0 -0.8 .9.0. ,9.3*12.'1015,7'22.0'99.0 
It'D 8766 22.5 i 7 . 0 12,5 -9.0	 '7.9 _q.7 '0.0 •3.Q *7,2
09.8 012.5817.2 °395 
19'S 0766 I8.5 -19.2 9.7 7.76. 2 -3• 90.7 0 2.2 05,'I*7.6''' 9 '16'0'
21.0 
20 . 0 6766 -23 . 0 42.6 '.0.0 -6.0	 5.5
_3.3_0.6.l.709.606_300.30I2.t' 19.0 
21•0 0766 '. 28'0 'I 5 . 2 '8.1 6.55.2 -3. l_0.6*I.703.905.5'72*I2.5021O 
22'O 8765 '.33'S 1 30 '7.7 '.6.6	 5'3 _3.2,5.60I.003,9°4,5'6,B°12'2'2I.0 
23 . 0 8766 20'O -I 3.5_7.76,5_5,l3.2_0_5*l8 I55 0I33270 
25 . 0 0766 25,U -' 2 . 4 '7.0 .6.5	 5.I'3'I 0.5°I'9 *5.2
05.0 °.5 I2.4'22.O 
25 . 0 6166 I6.0 -12.9 -8.5 -6.8	 5.'I -3.3 ,_o.6 01.9
*4.5 '6.i'7.7 °Ii,2'l9'S 
260 876o i7.o 4 3,Q8.6-7.55 • 6 .3.5 _0.6 02.0 05.6
*6.5 *05 '12'0 °l9. 
27.0 0766 02.0 -1 7 ,7_0.978S•0 -3.6_ - 0 .6 .2.2 .4.2 .7,i
_.9.3
.13' .32.0 
28.0 ¶199 1.0 .7.4 -5.5	 -5,9 -2,' 0.9 4,0 8.5 10.o 13.0 17.4 23,5 
29.0 1227 -14.0 .15.3 '9.1 -4.'	 -8.' 2.9 I .0 3,8 9.5 ito 13.4 20.3 27.6 
38.14 ¶256 -1 7 .0 ............. 7.7 1.5 1g.' 1..S 13.4 25.7 25.8 
31.14 ¶252 .44.9 .13.' .9,4 .4,2	 '3.1 .7,5 1.0 4.9 tI.' lo., il.t 21.3 35,0 
32.0 I 275 -0,.9 9,0 '-7.4 -5.9 '.7.' ¶.0 7.5 13.5 17.0 20.' 27.3 30.0 
33.14 ¶297 -10.8 .58,5 .10,fl .8.7	 5.I -2.7 1.4 7.0 03.' 17.0 21.fl 06.4 30,3 
34.0 0014. -14.0 5fl,7 -9.'	 -7.3 -4.1 I .1 4,' 13.0 17.0 21.8 29.1 11.0 
33.0 1330 -0 7 .9 -25,' -15.' . 11.5	 .9.8 -0,1 9,0 7.0 13''° 15.' 22.4 07.' 24.0 
38.0 ¶333 -2'.S -21,2 -14,0 -11.5 .1 -5.' 0.5 4,0 13.5 17.5 20.9 27.7 01.4 
31.0 ¶337 -0'.3 -28.5 -14.0 -11.7 .0.7 .4,4 0.0 7,0 03.0 10.5 21.0 30.1 40.1 
38.0 1355 -2.9 .14,0 -17.' -10.3 .5.7 0.7 7.5 15.4 19.0 28.1 34.5 37.1 
39.0 1355 '25,1 .23.' -17.' -13.' -10.3.-5. 0.0 8.', 16.0 21.1 25.4 39.7 51.2 
00.0 1357 2'.S -23.7 -15.4 -17.4 -10,4 -5,5 1.0 9,6 15.4 22.' 25.4 47,2 51,4 
51.0 1357 -37.0 -31.7 .17.9 -13.5 -10.4 .5,0	 . I_I 8,9 16.0 21.. 26,8 50.7 01.9 
42.0 1348 21.8 -25.' -14.3 -17.' -10,1 .5.5 ¶ .' 0.3 17.5 22.' 26.5 34.3 45.1 
43.0 1338 '.25.9 -23.2 -14.0 -12.5 -10.1........ S.i......._...t.2 ..... 11.0. 19.5 23.3 29.5 39.2 95.3. 
48.0 ¶323 . 28,5 -22.4 .14,0 .17.5 -9,4 .8,4 .9 i'.fl 19.9 25.' 33.4 41.4 46.0 
58.0 ¶305 -21.1 -12.4 -13.8 .11.1 0,9 -	 .3.7 4.3 00.4 20.' 58,* 34,0 49,4 51,1 
58.0 ¶207 -54 .0 -29.' -15.5 -11 .fl -9,3 3•4 5.' 14.2 20.3 24.' 39.1 54.3 60,7 
47.0 1261 '2 5 ,2 .19,3 .14,3 .11,8 .0.4 -2,5 4.0 18.7 23.5 29.1 35,4 50.3 62.0 
58.0 1237 '54.0 .20,7 -15, .17.' 9.3 .2,5 4.' 15.1 24.' 29., 35.5 50.3 62.0 
59.0 ¶210 '2.5 .24.0 -17.3 -10.' 0,5. ...2,F.	 ..... 4.0	 .. 14.4 24.1 33.0 37,0 55.4 50.5 
52.0 1174 -31.5 .31.0 -1'.8 '. 17,4 .9.8 -7.' 4.2 15.4 25.' 31.5 39.4 44.7 53.4 
51.0 1131 .01.1 .37_S .14.0 -12.4 .8,4........... _4,5 . 14.7 24.1 20.o 35.3 464.4 49,9 
52.0 ¶871 -44.7 .53,4 -14.1 -13.4 -9.0 -p.' 5.' 15.5 24.0 29., 35.1 42.5 51.0 
53.0 lUll -53.2 .59.4 -18.0 -18.5 .9,9..... _3,7...._. 6.1 13.' 23.' 30.6 340 47.4. 59.0 - 
54.0 904 5'.4 -30.' .19.0 .10.4 .10.3 '.0.' 5,5 15,5 24.5 32." 37.7 50.7 57.7 
55.0 8544 -54.0 -30.4 .23.5 . -15.5.. - -l.1.5_ .....,5.'.t.___5..5..__.15.5.. . 27.1.. 31.0 37.5 .	 53,9	 .. 57_3_ - 
56.0 753 -5fl5 .30,0 -25.9 .j9,7 -17.5 .4.5 4.1 14.4 24.2 32,0 39.' 44.0 46.7 
51.2 650 -61.1 .29.5 -22.5 -10.0 -5.0 5.5 17.1 26.0 30.0 39,5 47.4, 49.0 
58.0 515 -54.2 -23.0 -21.' -13.3 -4.7 3.1 15.7 26.7 30,1 35,9 50.2 50.7 
59.0 383 -30.6 -25.3 -27.4 -15.3 .5.3 5.5 15.9 30.1 34., 37.4 40.5 54.0 
60.0 273 '.4'.5 -30,' .34,0 -15,3 .9,0 5,5 19,0 31.7 39. 55.' 49.7 50.1 
60.0 195 -43.6 -31.1. .25.7.. -17.0 _.0..5.-...._ 4.7 ..	 19.5	 ... 32.7 .	 43., 52.1 55.7. 55.0. 
62.0 124 '.59.0 '.35,0 .28.4 -15.9 -9.' 5.0 20.1 30.0 30.. 45.0 55.0 39.2 
63.0 74 -55.0 .35,3 .19.2_...-.11-.0.-.-..... S------ 29.0 33.1, 37.. 39.1 39,5 39,5 
65.0 54 '.35.7 -24.' -20,9 -54, ,1 211,2 31.4 37.0 35,8 38,0 35.0 
6.0 34 -38.3. -20,3..... -jI,..5.-... o,n..... 14.0 30.1 38.1 39.4 38.0 39.0.. 
65.0 29 45.1 -24.4 -9.6 1.5 15.0 26.4 50.0 51.9 4.0 52.1 
67.0 24-34.8,- --------------------35.4----13..n------0-.S---l8.0---- 23. 0_. 28.0 . - 24.0. 25.0'-.- 25.0__ 
68.0 25
'2Pooitive 1. cind from the right (1800),24.5 -55,4 30 14.4 19.4
44_ 46.5 444,7 56.7 
59,14 ', _4.Q4j 18 cind from the left (360°).	 ' ---1.0 10.0 20.7 33,4 33.0 35.1 35.9 
72.0 25 -45.5 -30.7 19.fl 4.4 17.0 25.9 50.0 .	 51.0 51.2 51.3
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 12.1
JANUARY DATA SOURCE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (molars)
EASTERN TEST RANGE 
SERIAl. COMPLETED 0 8027km PATRICK	 AFB, 7 28' 14 N 80' 36W JAN. I	 956 80 NOV. IT, 1956 
RAWINSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 OTto. CAPE KENNEDY, S 28 29 N 80' 33 W NOV. 18,	 956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 los op CAPE KENNEDY, 5 28' 29 N 80' 33 W JAN. I, 1960 to DEC. DI, 1962 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUM MIII	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (1cM) 088 SPEED	 (DEGI 0.135 1.000	 2.280	 5.000 9.900	 50.000 84.100 95.000 97.720 99.000 99.868 SPEED (DEe) 
SFC 742 -i.e 6.2 5.0 4.l -2.3'0.0 '3.0 .5.3 56,7 *7.6 *9.4 'I0.o 
1 . 0 79. I9.0 I0.S -8.9 '7.5 _5.O *1.7 *8.5 *13.7 016.2 *10.2 *21.9 •23.5 
2 • O 744 '16.0 .9.9 -6. ........................................... 28.Q 
3.0 744 -9.0
-5.94.32.7-O.9 *22*B.7*I6.7*22.5*24.6*26.7*32,4*33.o 
1.0 745 10.O '.4.9 _2.6 '.0.8 '0.1 *5I,Ii.0*28.8*26.9*30.2*31.9 *36.0 '37.0 
5.0 749 -''U .59I.8_o.IO3,l*7.6*5,z*q,9*3o.8*36.o38,8,.4z,*q3,0 
6 . 0 74s .5.0 *4.9 '.1.2 *2.4 85,4 *20.1 19.I 020.3 *35.9 *39.6 *52*7 'SI'' *S3. 
7.0 744 '.6.0 '.2,9 *Q.3 *3,4 '7.2 2.7	 '22.6 '32.2 41.2 *54.6 *48.8 *62.0 
8 . 0 74. -9.0 - 1.9 '3.2 .5.9*8.5*5. 2*26.0 '36.9 •44.9 99,8 *53.5 *68.9 073.0 
9 . 0 749 '5.0
-0.9 '2.7 *5.9 *9.2 *18.1	 528.7 *90.6 050.3 059. 564,5 *73.9 '75. 
0 , 0 74. 5•0 2'' '4.4 '7.9 .11.3 *,9.8	 '31.''46.I S6.3 *65.0*68.7 '76.9 *03,0 
II'O 74. 3.0 *4•4 *8.5 *13.5 *22.5	 '35.7 *5O. 063.2 *60.5 *74,8 079.9
'°I'O 
12.0 744 •5.0 '5.. ................................................... 80.0 
13.0 744 .9.0 .12.3 *15.7 .18.7 *76.9	 .38.3 •e,l.2 *60.7 *67.0 .73.5 .84.9 .89.0 
19 . 0 74, '6.0 .7. .................................................... 02.0 
5.0 74. *20*0 l0.O'13.4 *15.9 '17.9 '73.3	 *32.2 092.4 *50.2 057.0 .62,2 *60.9 *70,0 
26*0 749 28.0 'I *0	 *12.3'14.7 *19,1	 821.6*36.9 *43.3*97.2 *52.5 *59.9 •65.Q 
17*0 744 '2.0 '3.0 '7.7 *91'Iw.6' 9. 1	 *22. I *30.7835.6 '40.5 *43.6 'So'' *83.0 
18*0 724 '5.0 'I.Y'I.I'2.8'6.j.9.5*I5.9*23, 7 *29*9 '39.0 *36.8 *90.9 '49.5 
19 . 0 744 .5.0 4'91'20,3'I,2*4,8 'jo.S *26.9 '24.2 '27.5 *32.2 593,9 298.0 
20 . 0 724 '20*0 '.0.9 '2.5 2.I '.0.22 *2.3 '6.5 *12.6 *18.5 '22.6 *26,6 *37.9 240.0 
22 . 0 714 14.0
-13.9 -9.1 .5.5 '2,6 .5.4 '9.2 '20.8 '17'5'20.6 *23.2 '30.9 33.o 22 . 0 149 -25.0 -18.9 '.10.4 '.D 5.I -l'4'3.I .9.6 'I5' '20.0 *25.8 *39.9 '49.0 
23.0 744 22.0 '16.9 'II'S '9.4 '7.5 -2.8
.2.7 .9.2 *15.8 .20.3 .25.5 *34.9 .36.0 
29.0 744 -21.0
-20.9 15.S -12.5 -7.6 -4.2 '3.2 *20.2 *16.8 '22.0 *26.2 033.9 *35.0 
25*0 144 '30.0 -22.9 -15.7 -22.4 '9.2 _3.7 '3.7 '22.2 *28*9522.0 *25.6 *33.9 '39.0 
26 . 0 24s -2 9. 0
-25.9 20.5 -15.0 -10.9 '3' 755,0015,5022,9*27,0*32.2,92.9s 47.0 
27.0 744 37.0
-31-9 '22.5 -19.0 -22.8 .5.4 '5. '18.2 '24's *30.5 *33.2 *37.9 599. 
28.0 105 2'.9 -23,0 -25.6 18,4 -5.8 8,8 j1_* 73.4 25.8 21.0 36.9 38.8 
29.0 107 -24.1 -26.0 -29,1 -22.9 -7,fl 9.9 21.5 26.7 37.6 34.9 37.5 37.5 
32.0 109 -34.3 29.0 -27.5 -23,4 -9,9 10.7 29,6 31.1 35.8 35.8 93,7 35.4 
30.0 104 '35.3 31,0 -32.' -29.9 -15.4 19.9 27.0 3.4 37,, 34,5 48,9 44,4 
32,0 113 240.6 -34,0 '.35.8 -35.7 -j3,fl 19.8 31.9 35.1 81.8 4,9 83.7 85,9 
33.0 114 -05,4 -40,0 39.7
-39,6 -12,5 19.5 39,9 39.8 42,5 43.0 45.9 88.9 
34.0 117 -54.7 59.* 57.' -52.1 '.18,0 29.5 35.5 49.9 40.0 49,0 59,5 50,5 
35.0 1124 '0 7 ,9 -67.0 -55.8 -50.9
-13.4 20.5 39,0 45.5 07, 49.0 43,4 46.0 
36.0 117, '51.5 -51.8	 -62.8 -57.'
-17.9 7fl,fl 37,5 67.7 55.9 44,0 84.4 85,8 
37,0 118
-7 9 .2 -64.0 -67.0 -55.9
-In.' 10,5 37.9 81.' 45.8 47,4 04,5 89.6 
30.0 ii'. -81.5 -67,8
-65,8 -57.7 '.jO,S 2l. 37,0 5.9 48.8 49,fl 45,8 86.8 
39.0 011 '79.9 -7?.' -60.9 -68.8 -15.0 29.8 35,9 82.2 494,7 44.0 44.9 46.9 
423.5 015 -59.2 -6'.' -65.4 -35,2 ,*,6 24.8 34,8 441,8 44.9 56.5 87.2 57.7 
55.0 117 -89.3 -65.0
-67.' -57.1 -i0, 28.7 39.' 43.7 43, 05.9 06.3 45.9 
40.0 114 55.7 ..65,' -60.4 -40.1 10,fl 24.0 34.7 88.9 45,0 54.4 84,9 46,0 
53.0 119 '99,3 -51,0 -59.0 -35.9 -ii .fl 21.3 37,8 47,' 44.8 51.8 54,5 55,4 
08.0 111 '.90.0 .54.0 -57.8 -39.9 .4,7 18.9 37,8 50.7 55,. 57,8 60.2 60.5 
4o.0 lii -8 4 .3 57* -51. 5 -37,4 9,7 19.1 37.0 50.5 45.9 57.0 64.5 65.5 
86.0 110 -93.2 -60.9	 -40.7 -29.9. -5,6... 19.8 39.5. ..52.5 58.0 60.8 53,0 -. 53.5 
47.0 106 -88.1 -65.0 -95.6 -25.7 -7.5 19.0 30_n 55.7 57,5 60.8 624.5 64.3 
43.0 100 -74 .1 -57.0	 -40.4 -24.5 -10,2 18.2 39,9 49.8 54,8 53,9 49.5 65.4 
49.0 ISo -54 .0 -59.0 -37.' -27.5 -'.4 25.3 48.5 52.3 53.6 54.0 70.5 79.5 
522.0 IOn '49.7 -50.8	 -30.7 -22.0 -3,7 24.5 43,9 53.0 55.6 55.9 79.7 70.5 
51.0 95 -56.5 -30,9 -20.6 '.4,8 20.9 45.0 55.s 57.0 60.5 50.4 61.4 
52.0 59 -59.7 -29.5 -20.4 -5.5 29.0 51.8 57.1 55,fl 56.8 64.0 66.5 
53.0 91 249,3 -19.9 -18.3 -0.9 39.5 59,2 57.5 67., 70.0 70.5 71,t 
54.2 77 '55.9 -13.0 4.9 '.0.7 39.0 55,'. 61.8 70., 70.4 73.1 75.3 
5.0 6 '3'.2 -17.4 -8.5 0.4 27.5 50,7 55.9 95,8 93,9 93,5 93,4 
56.0 57
-1 4 .5 '.9.0 -9.1	 .- 1'.8 33,5 65.0 71,' 79.v 90.9 41.0 01.5 
57.0 84
-19.2 50fl -0,7 ifl, 35,0 59.6 99., 49.1 9" 99.9 
58.0 2.. 9.6 .	 .. 40.4- - R5' 129.0 125.0 525.8... 525.4 
59.0 14 10.24 1'.' 37,0 80.5 '84.5 l04.n 100.8 108.7 105.7 
60.0 Ill 18.1
. 25.4 34.8 54.4 75.7 75. 75.' 73.4 75,8 
65.0 7 14.0 20.' 39,9 51.9 71.4 74. 78,9 78.4 79.4 
62.0 2 24.0 . 49,5 58.5 60.7 59.0 59.9 75.0 70.0 
63.0 5 25,1 55.5 70.' 70.7 70., 70.4 78.0 71.7 
64.2 0 29.7 .........._.._.4.3.fl. _..6fl.5 60.5 50,' 64.7 60.7 60.7. 
60,0 9 35.7 47,5 58.7 55.' 57. 52.8 53.4 52,24 
66,0 3 20.8	 . . ...	 .58.4 ... 51,1 51.1 51.4 55.4 59.28 50.0 
67.0 s4.3 59.5 5,5 53.4 52.o 53.0 57.0 53.9 
6.6,0 0 36.5-- - Positive i wind f.. the tail (285 * ) 47.0. 905.0 '04.4 104.* 504.9 504.4 805.4 
69.0 4 24.5 Negotive is wind Iron thw h,d (105'). 4.,.Q___i'9' '19.5 814,, 519.7 813.7 110.7 722.0 -	 8	 - 20.2.---..--_----.-----._._-.
-_-____-__ --_----=----324.-fl--..-l21-.2 . 128.4- .121.8 l2l6:Tai.6
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH	 TABLE 12.2 
FEBRUARY 
DATA SOURCE 
Eli VATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mst.rs)
EASTERN TEST RANGE 
SEBAL COMPLETED 0 I 27 km PATRIC K	 AFB • 7 28' 4 N 80' 56 W JAN. I, 956 to NOV. IT, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl. COMPLETED 0 tO 27 km CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. 8, 1956 00 DEC. 3!, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28'29 N 80' 33 * JAN.	 0960 to DEC. 31,1967 
FLORIDA________ __________________________________ ________ _________ _____________________________ 
PREPARED BY	 : TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 bEG)	 0.135	 .000	 2.280	 5.000 5.900 50.000 84.000 95.000 97.720 99.000 99.885 SPEED (DES) 
SFC 78 '4.0 .7.1 '6.8 5.6 .3.2 -0.1 .3.1 _5.0 .6.0 .8,0 .9.5 .10,0 
1 . 0 618 -18.0 -12.8 -9.9 .7.5 .3.9 '0.3 *9.6 'iS.I'I7.4 .20.0 *25.5'26.0 
2 . 0 678 13.0 -9.8 -6.9 -9.4 .0.5 *5,5 .20,04 '29,3 *28.0 32.0 *33.0 
3.0 678 '10.0 '5.1 -9.2 '0.6 .0. 7 *8.9 *17,0 '29'' '29.5 *32.9 '48.0 'Il.o 
I'D 678 '6.2 .q.8.2.I.0.6.3.0*II.9*Z2.O*28.733.9*4l.l*5Q.0*SI.O 
5.0 678 -6.0 '3. I-0.900.18.6.I'I4.825.5*34.O'38.7 ,l'60'1S.l 
6'S 670 '6.0 '2' 0*0.0*2.6*8 .9 .08.6 030.0 *37.5 0040.2 *98.7 *86.5 067.0 
7.0 678 -11.0 2.2 02.0 5.0 .2	 '27.4 '33.9 *43.6 *99,7 .53.2 *78.0'79,l 
0.0 678 '11.2 _3.2 03,3 *5,5 *3,04	 '25.3 .39,9 *99.6 *59.7 060.4) 06.0 *07.0 
9. 0 678 '05.0 -a.6*2.8*8.7I5.829.2*.I55,2*59.7 0 6 t ,488,0*89. 
l0'O 678 I'I.0 '2. 22.t8.6*I6,5*33.999,3*60.568,2*73.1005081 'a 
I'll 678 '17.0 00.7 *5.2 *9,9 009'S	 *37.2 *52.6 064,3 *71.5 .76,5 '82'S 083.0 
12 . 0 670 '8.0 06.3 *11.1 .13.9 023,7	 '39.1 ''59'2 066.7 *79.9 *83.2 '92.0 093.0 
13.0 678 *5.0 10.. '12.6 *06.8 '2'I''	 039. 159.2069,6*69.9*76,2'08.0*89,0 
19'2 678 0I.0 •55 *3. q 'I7.6'29.I'36.0 '99.8'57.2 063,3*67.J.744.5' 7S,o 
IS'O 678 '6.0 '00.0 '11.2 *13.6 2l.'4'3I.6'l2.0 'SI.S'56.l *60.6 *72.0 '73.0 
6 , 0 678 .2.0 07,3 .9.q *00,04 008.0	 *27.5 *37.7 .95,04 *440.9 *53,6 '56.6'57.l 
17 . 0 678 '0.0 '2.0 '5.44 '7.6 '03.2	 022.0 *31.0 *30,0*92.3 '95.0 *52.0053.0 
8.0 678 '04.0 '0.9 '2.2 09.! 09.I'15.9 '23.9 037,6*39,5037,1 '65'0'96'0 
19 . 0 678 .9.0 '2.8 '0' 6*0.O*3,59.8I7,D*25,U*28,3*30,1*660097,0 
20 . 0 678 '13,0 '0,7 .6.7 4.2 .0.3 05.0 '12.1 'i7.' '20.9 024.! •33'0'3'o 
SI'S 678 '15 , 0 '10.6 '8,6 6.t -2.1 '2.4 *8.9 '19.2 '16.2 .19.9 '24.0 '25.0 
22'O 678 '25.0 12.0 'II'' '8,2 .3.3 *0.2 *1.7 002.6 014flS 008.1 '30.0 32'o 
23,0 678 '32.0 '19.2 -11.8 '9.1 -9.0 .0.6 o6.3 *00.8 .14.1 .06.1 .20'S .22.0 
29.0 678 '20,0 -18.8 -09.2 .10.2 .l.S'I.007.2011.O'13.S'I7.I'20.0'21.O 
25.0 678 '28.0 '18.7 '05.3 '00.6 .44.8 '0.3 .1.8 002.3 *06.6 *06.5 023.0 '29.0 
26 . 0 678 '32.0 '09,2 .16.1 -Ii,' .9.9 02.1 '8.7 *16.1 008,5 '25.0 '26.0 
21 . 0 678 II.0 '29,3 .07,5 -02.3 .5.2 *2.7 '00.0 *06.2 '08.8 *20.5 025.0 *26.0 
28.8 8* -19.9 -12.1 .9,0 2,5 5.9 12.7 19.0 DI.1 23.' 23.8 24.0 
29.0 87 -11.9 .10.6 -8.5 5.7 17.n 22.9 25.6 25.2 25.' 29.0 
30.4.0 88 '13.2 -18.' .8,0 -0. 0,4 19,9 004.0 29., 39.' 3fl,8 35.8 
31.0 80 '12.8 .jj,0	 .9.9 7,0 j3,8 2.8 27.5 29. 33.9 38,2 318,8 
32.0 81 'l , •S -10.0 1,8 16.8 25.7 20.7 39.' 39.9 99,' 39,5 
33,0 59 -19.8 10.0 -11.4 2,° 19.0 28.6 310.9 33.9 89.0 49,7 49,9 
So. '15.8 12.8 .04.5 3,5 18,8 38,5 32.9 35,0 43.7. 44,8 604,0 
36.0 108 -11.0 -18.0 -9,8 -7.0 01.11 19.0 31.1 37.0 38.5 411.0 46.0 45,0 
3o.0 101 .54.4 -15,9	 -12.' 6,8 4.4 89.9 31.8 39,0 40.' 49.0 57.9 52,9 
37.0 105 -11.5 -15,4 .0,9 4,9 29,5 30.7 39.0 40.0 52,fl 59.7 55,0 
36.0 107 -29.0 .25,8 -20.4 .12,3 7•9 20.9 32.7 30,7 45.5 47.0 59.1 53.3 
39.0 1014 25.5 '20.0	 -18.9 -12,4 7,4 23.0 33,7 40.0 49,0 40,0 93.0 35,9 
40.0 1018 .39_S .19,9	 -15.9	 -15.4 5,.9 29.0 304,0 39.0 44,3 52,8 90.0 68,0 
41.0 112 -68,7 .23,0	 -23,'	 -17.0 10.' 25.0 35.6 45.5 47. 55.0 57,0 57.0 
42,0 1018 -47.9 .	 .19.0	 -111,5	 -10,4 10.4 29.4 34.2 -44.' 57.0 56.0 50.7 bfl..9 
4.0.0 1011 -35.7 .19,8	 -12,5	 -7,4 17,7 25.7 37,0 46.6 504, 55,00 56.6 59,1 
44.0 104 .34.3 .15.0	 -10.4	 .7.7 10.8 24,2 48,2 50.04 53,6 59,lo 55.5 55.0 
45.0 105 '49,8 .15,0	 -11.5	 '5,7 12,9 29,0 40.0 54,04 57.6 55.0 90.8 51.0 
145_Q 102.. '39.5..,. -	 ------16.0	 -7,7	 .	 '1.4 12_3._ . 2_9.0 -	 47,5 504,5 58.7 62.0 72.7 72,5 
41.0 102
-27 .6 -19,0	 -	 -9.7	 -0.9 12.9 29.2 45.' 55,9 59, 55.fl 44,2 66.5 
'48.0 - .94 23.5 .04,0	 0,0 13.0 31,0 49.0 57.0 57,. 70.0 77,0) 70,9 
49.0 96 -1 7 .9 5,1 8,8 10,0 33,1 50,9 59.5 59,n 704,9 704.8 75,0 
50.0 90 -10.4 5,0)	 2.5 19,1 33,5 59.2 55.9 62.0 76.0 76,9 77.1 
51.0 043 -15.9 '5l 3.5 20.5 301.5 51.5 55,3 62.0 76.' 77.0 77.2 
50.0 80 -19.9... - -1.0	 50,_ 20.7. 33,0 55,2 50.9 55.6 76.0 74.9 76.9 
53.0 74 -15.8 -2.0)	 18.7 22.7 30,5 59.0 53.4 57. 75,0 75,9 75,9 
54.0 -	 64. .8.7 . -	 -5.9	 13.5... 26.6.	 - 46.0. 504,3 66.7 55.7 74.0 78.6 704,7 
55.0 60) -0.2 18,7	 19.0 27.3 58,5 58,7 75.0 73.6 74.0 78.o. 74.5 
5,.2. 50) 5.0	 - .	 . 19,1 08.5.... .27.8.. 518,0 64.0 77.6 85.8 85,' 94.9 86,3 
57.0 45 14.1 19.'	 23.3 29.1 69.9 67.5 62.9 93.0 95,04 95,7 95,0 
58.0. _:oo. ..'178_	 -. ............. --------------- 22, .,.39.2,....._4.9,9._..... 6-1.6. 78.7 95., 99.7 96.8 96.0 
59.0 27 101.04 28.5 28,1 40.3 71.7 97.7 709,, 7004.8 109.5 709,5 
6040 20 52.3 12.0. 20.2 52.0 80,8 99.0 lOO,s 109.4 009.0) 709,5 
61.0 11 15.5 28.7 57,5 85.9 98.6 95.0 93.1 93,2 95,0 
62,0 1 7.9 25.8 81.5 89.8 92.8 92.6 92.6 92,5 92.5 
63.0 4 3'.7 86.0 99.5 98,0 904,7 94.0 004.7 94.2 
66.0... _2,. 83.04..	 -, -	 ............................._,......__,B5.0. --	 89.5 -	 86.0 '86., 84.1 56.1 85.7 
65.0 I 71.1 . 71,7 
66.0 ----3-- 57.5 . ------------- 5'.P 58,4 504,0 54.* 64.' 68,0 54,9 
61.0 8 807.4 007.18 
68.0 -	 -	 .5-- 183.8-	 .. Po*101vo I *OiOd from the 0*11	 (283*) . ---	 -	 .1 1'.S-- 014.' 016.3 116.' 016.6 704.6 016.6 
69.0 3 49,7	 - leg,01ve 1* *Lmd fro. the head (105) .. 74.5 719,7 ¶18.1 818,0 018,' ¶81.2 018,3 
72.0-------5..-- 314.Q._._ --------------------------- -	 --------------- ....,._._....__..._.__70,9.-_132,c 130.8 130.,, 031.8 131.0 038.0
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 12.3
MARCH DATA SOURCE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tsri)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 27 Sm PATRICK APR, 7 28 14 N 80° 26 * JAN. I, 1926 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ot, 27 4,, CAPE KENNEDY, 5 2829 N 80' 33 * NOV. 18,	 956 10 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 281,,, op CAPE KENNEDY, 5 28'29N 80 33 W JAN. I, 1960 to DEC. 21,1967 FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODThAMICS LABORATORY 
GEORGE' C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(EN) BBS SPEED	 (DEG) 0.139 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000	 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) 
Src 7'4'l "12.0 "0.9 '7.5 6.2 '4.9 '3•20.5'2.4*I.7*6.Z'7.500.9,49.3 
'0 799 i9.o I8.9 '11.2 -G.0 -7.2 
2 . 0 793 '12.0 '10.9 '9,2 '6.5 "'7.2 l.S'S.I 012.7017.3020.4 023.7 '26., '29.0 3 . 0 794 '18.0
-13.' 7•2'3_7'I_3 0l_9 00.9 016.7 *24,0 025,8 024,40 •7.9 039,0 900 794 -48.0 i"9 3.S 'I'D O'I'3•6'II.6'23.0'78 •8 °3I.3'35.1'93.9 *95.7 5 . 0 797 '16.0 '15.9 '2.2 0.0 '2.7 '6.8	 'IS. I'25.?'31.2'35.S'40.S *49.9 052,0 6'O 195 I?.,J I39'0_9 04,3 *9,8 '10.1 I9.2 '2'.2 '36.2 '40.9 093.3 '50.4 
7 'o 744 -4 7. 0 "ii. 
0 . 0 794 I'I.0 'I 209 '0.5 '3_4'7.8 'I5_3	 026.0 037.6 0q5.8 054,0 057.7 066.9 '60.0 9 . 0 794 '11.0 7•9'2•4'63 '40.5 047_S	 '29.5 *43.Q *52,2 '59. 065.4 *79.9 '04.3 0 . 0 754 8.0 '0.0011.9 044.0 070.2	 033,7 097.7 '58.7 '65,4 074.5 '06.9 'I09. 
11 . 2 794 '10 . 0 '909
'3 '''''I2''23'0'37.l'5I6'62'9'7l0'775 979 0,9 
42 . 0 749 -5.0 -2,9'o.D '42.9 046.9 020'7	 *39.6 '59.2 '65.3 '74.0 000.8 '9.9 '94.11 30 744 ''4.11 0lI•4 *44.4 019.6 'p7.6	 '90.2 *53.7 *j,1 '67.3 078,5 00.9 '97 
'4.0 749 '7.0 '0.I'I2.'4'I5.9'IO.7 '25'5'37.3'48.0 *50.3 '64.2 *70.2 *77.9 082.3 
45.0 744 '8.0
'I0•2 013.1 '17.0 072.9	 '32,2 '42,5 '57,4 '62.2 '70,9 *72.0 6.0 799 '42.0 '2.0 '7.2 '909*13.1 00.7	 027.9 036.0 053.6 098.2 '52,5 063.9 065.0 
17.0 799 -2.0 00•O ''4.3 06.3 '0.7 '43.7	 '24,7 '30,5 036_0 •4006 *49,5 '9.7 '58.0 8 . 0 7'49 "1.0 3''l'2'2''4'9'3'0.3°l9.'23'7'29'4'3I.7'39.2'3o.9'56,o 
''a 794 I0'Q '9'9'4l'I6 Q.3 '29 09.5 022.6 25.7 *24,5 '33.9 033. 
20 . 3 744 17.D S.9 9. -6.3 '3.! •0	 3 ' 9 .2 *40.8 '15.7 021.3 029.0 027.6 029.0 
24 . 0 799 48.Ø '12.6	 -9.6 -6.8 '2'J'I.7 *7.6 'II'''I9.2'17.5 '20.9 023,8 22.0 799 -34.0
-32.9 -42.8	 '10.0 '7.2 -3.7 *3.3 *5.4 *9.4 '13.0 046.5 '30.9 '36,0 23 . 0 794 '94.0 '39,0 '19.9 -11.2 '0.8 -4.8 0.5'9.I'8.I'I000 'l.S 029.0 '32.8 
25 . 0 749 '40.0 '32.9 I0.5 .44.3 '40.6 .5.! O'9'9'4 '8.5'j.S'Il.9 *46.9 0j9, 25 . 0 794 - 3 7. 0 '34.9 '75.4 'It'D -i.9 "4.6 '0.2'9.7'9.l'13,0 048.3 022.9029.0 
26 . 0 749 '35.3 33.9 "24.5 "17.6 'Il.? ,4	 7 '0 . 3 *6.S'II.o'Ia.Z *20.4 030.9 032.0 27O 745 9t.3 "30.9
-30.1-20.0-12.2 -5.2 'v.9 *7.8 '12.3 '48.0 *21.1 '30.9 032.0 28.0 80
-1 9 .6 '9.0 '7.5 -7.5 '.' Il.' 15.3 17.0 20.1 21.1 21.2 29,0 93 -11.9 -0.0 -7.1 -0,0 5.4 19,7 17.' 19,0 27, 03.0 23.1 30.3 97 11.8 -4,0
-5.5 -0.7 5,0 14.' 19.0 2'.' 39,9 29.5 29.4 31.0 95 -17.0 -5.4 -4.9 0.0 9.5 214,9 23.1 25., 20.9 29.7 29.5 32.0 101 -1 , _I '.fl	 '7' '5.0 0.5 10.2 22.9 25.4 27., 32.5 309 37,9 33.0 109 .)Q,5 -15.0	 9,? -5.6 1.5	 15.3 25.0 29.n 30.0 34,9 35.0 36.9 34,0 109 21.7 14,fl	 '10,7 '5.9 9,7 0.0 29,5 33,6 36., 37.9 39,0 460,1 35.0 108 '19.9 .14.0	
-1) .4 ',5 7,'	 1'.! 27.7 35.' 34.4 39,5 49,1 40.9 36,0 109
-19.7 -19.5	 '12.9 -10.4 7,0	 II.' 25.0. 33.4 34,o 39.0 40.9 50.4 37,0 1)s . 1'.O -19.'	 -17.5 -7.7 4.4	 11,4 29.1 30.7 34., 34.9 39.0 39.3 340,0 113 20.6 .15,0	 '17,5 "5,9 5,0	 )3,5 78,1 29.', 37,, 34,0 30,7 39,9 39.0 104 29.0 -16,' -15.8 -0,1 4,40	 15,5 24.' 29.0 39,8 40.0 43.7 43.0 40.0 114 -21.3 17.0	
-14.? '9,0 4,0	 15,4 25' 39.5 35., 50,' 40.5 92.9 51.0 lie "23.0 ,15.* j5,4 -9,0, 8.8	 17.0 27.0 37.' 40., 49,0 49.7 41.0 42,0 114 "23.2 '19.9 '14,0 'P.S 7.7	 10.2 27.5 36.5 39,7 51.0 44.? 44,4 
43.0 1940 '22.8 -16.0 -12.8 .7,1 7,1	 10.5 27.5 36.9 39." 411.0 40,6 444,9 44,0 114 -21,1 16,0 '9,4 '4,? 4.0	 19.4 29.0 37.7 4O,s 60.0 52.5 57,5 
45,0 11, -97.3 -11,0 -7.5 '1,0 0,0	 19.8 31,4 37.4 474,9 44,9 49,5 49,9, 56.0 100 '12,4 '-5,0 -7.5 -2,5 0,0	 20.3 35,3 39.5 44,9 55,0 49.5 49,4 47.0 104 -7.2 "5.0 -5,5
-1.9 90,0	 21.0 33.4 42.0 43,0 44,0 '50.5 50.4 48,0 107 -5.6 '5,5 -4,9 0.' 17,4	 29.7 34,7 4.0 49., 447.0 53.2 63.0 59.9 105 .6.7 '4.0 "5,3 3,1 15.4	 25.0 35.3 45,0 47.' 50.9 50.1 61.0 58.0 10,	 -10,0
-7.0 -5.7 2,7 16.'	 27.? 37,5 45.0 49.7 5)_n 50,, 60.5 51.0 97 -9.7 .2 7.9 19_I	 28.0 30,4 54.' 54.0 59,0 59.'. 59.9, 50.0 9 -5.2 4.1 9.7 20.7	 31.' 91.7 96.3 54.0 57.5 57.7 57,7 53.0 87	 '10.2 . - 9,0 10.4 23.4	 31.9 41.4 51.' 54., 69,1 50.0 61.0 54,0 80	 .j7,5 7,9 5,9 23.7	 30,5 58.9 53.0 54.0 62.' 63.1 61.2 50.0 69_ n12.7	 _.. - ............ 1.0, ....... 21.9..	 34,0 447,0 54,4 54.0 62.0 52.9 62.9 56.0 60	 -15.2 3,4 7,0 22.'	 35.5 57.7 55.0 56., 611.5 62.9 62.4 57.0 5!	 '15,0 2.' 14.' 25,2	 37,5 49.5 59.5 511,, 57,9 6.5 62,9, 58,0 41 .0,9 3.5 24.	 37,0 40,5 54. .67., 67,5 67.9 64.0 59.0 3, -.4 1.6 23,1	 40.0 49,9 56.7 79., 75.' 75.9 75,0 60,0 22 .9,5 0,11 22.7	 50.0 57.5 63.0 75., 75.1 75.4 75.5 60.0.... 140
-7.1 . , 12_2	 41.0 54.9 59.4 55.' 557 55,9 59.0 60.0 10 -1.2 0,44	 51.0 45,4 57,7 53_I 63,' 55,8 59.0 63.0 . -
	 7 2,6 5,1	 5',S 54,0 59.3 64., 55,2 66.3 66.3 64.0 44 10.5 40.5 60,n 65.' 64.0 55.9 65.0 65.0 65O 34,0 44,4 45.4 66.' 45.' 557 46.7 66.0 2 4.2 0,0 27,0 29.' 70., 29.9 30,9 25.9 
57_O--.---t--..-p-.)-___ Pooitivw 1, oond from the toil (285'), .......- 12.0 68.0 i Neg*tive 1, wind from the head (105'), 11,9 692 .5,j .	 .
.-- -.----. -5_I 
70.0 I 0.2 9.2
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TYPE oc DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.r.)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 ko, PATRICK	 4PM, 7 20° 4 N 00° 36 19 JAN. I, 7956 to NOV. 17, 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 28° 29 N 80' 33' 19 NOV. 18, 1936 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 2844o op CAPE KENNEDY, 5 28°29'N 80' 33' W JAN. 4960 to DEC. 31,1967 
FLORIDA ________ - __________________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 008 SPEED	 (DEe)	 0.130	 1.000	 2.280	 5.000 15.900 50.000 84.100 95.000 97.720 99.000 99.805 SPEED bEG) 
SFC 720 lI'O ''............................. 6.9 •9. '40.5 
4 . 0 72U '1 4 .0 '11.5 -IS'S -9.0 .6.3 5,'4 ,6.ql0'Il4.7'l.'°23.02I.0 
2'o 720 '45.0 .11.6 -9.6 -6.9 .3.7 *4.7 *9,5 019.0 017.1 *19.9 027,0 *28.0 
3.0 720 - 4 5 .0 I0.2 -0.5 '8.2 .2.0 *9,3 '43.0 048.6 °22.0 *24.9 '39.0 *40.0 
4.0 720 '42.0 .9.9 .8.2 -9.0 -0.7 .7.0 016.0 022.3 029.5 .29.9 '41.0 072.5 
5'S 720 13.0 '9.3 6.5 '4.3 *0.0 *9.9 019.9 026.2 29.7 032.9 049.0 5C'0 
6 . 0 725 '13.0 .9,7 -7.6 '3,5 ..6	 012.6 *23.2 030.4 39.l 032.8 65'0 6j. 
7.5 720 '18.0 1j°4 5.9 .7 *3.5	 *45.9 026.7 *33.8 *39.8 099.9 063.0 69.0 
8 . 0 725 '16.0 _lO_74.9_O,6*S,5*18_503007039*5046_b*49,0082.0003_S 
9.3 120 '19.0 '40.9 -9.8 '3.2 .6.9	 *24.3 039.9 045.6 *53.4 064.9 586.0 087.0 
l0'O 720 '13.0 '8.2 '3.6 00.5 00.3	 029,0 039.5 *50.0 056.5 063.9 006.0 087. 
II'S 720 '16.0 '6.9 '1.6 •j.5 *9.0	 027.2 059.3 *66.5 *62.7 .75,8 *83.0 089.0 
12'O 720 '9.3 '3.3 Q.9 03,3 072.3	 *30.5 *98,7 060.3 065.5 *67.9 *85.0 *86.0 
13.0 720 '5.0 _5.5 '2.0 *6.0 076.3	 *32.8 *98.0 060.0 065.7 070,8 '07.0 008,0 
49.0 720 3.0 1.2 "4.0 *8.0 I6''4	 *30.5 *93.7 *559 *64_S 068,4 005,5 084_5 
45 . 0 720 -1.0 *3_I *3.9 •7.6 074.9	 *26.6 038.7 *96.6 052.6 .56.9 '63.0 069.3 
46*0 720 '7.0 • I.2'2.9 05.3* 4.5	 04.6 *3,3 039.4 *93.2 *96.0 050.0 *59.0 
7 . 0 720 -9.0 'I'S '0.9 'i.7 .7.7	 *45.6 '2S.0 034.8 034_9 *38.8 053,0 059,0 
18.0 720 '19.0 6. S.3.S.S.9.2.S*9.40I7.5*23.S*2S.8029.9'9I.0092*0 
49.0 120 '11.0 '8.4 .6.9 '9.7 .0.0 *3.7 010.6 046.7 *24.5 *29.7 *30.0 '34.0 
20 . 0 727 '11.0 '40.2 '0.0 '6.3 .3.6 05.4 *6.4 011.1 045.8 018.8 *26,0 *27.0 
24.0 720 '49.0 '15.6 '9.6 '7.? -4.9 '0.8 *3.707.5°15.2°II.9 08.S *95 
22.0 720 '17.0 I2I 'IS'S -8.9 .6,3 '2.0 01.8 *5'2 *8.3 *40,9 *45,0 *46,0 
03.0 720 '19.0 '14.4 -11.0 '9.4 .6.9 '2. 7 *4,009,8 *7,2 *9,9022,0023.0 
24 . 0 720 '20.7 '14.5 -42,7 .10.2 .7,4 2.6 *4'O '5.0 07,7 *45,7 'il.S 042.0 
25 . 0 720 -22 . 0 '46.7 -43.5 -11.2 .7.4 -2.1 '1.9 *6.0 *8.3 *40.2 *11.7 • 42.0 
26 . 0 720 '27.3 '19.7	 '45.4 '42.5 _8.S'l.403.S*7,5'8.0*l5,20I6.00 17.0 
27.0 720 '25.0 '49.7 -46.7 -12.8 .8.1 5. 709,908.6 0 10.4*IZ.2° 7 . 5 18.5 
28.0 9 29.7 .10.0 .45,0 0,9 77,5 7,9 11.7 17.0 15.7 tS.44 15. 
29,0 So -19.2 .45,7 .44,0 76 7,9 9,0 13.9 15.' 18.0 19.7 19.1 
30.0 109 -4 5 .6 -55,0 '13. 7 -17,9 -7,!, '.9 50.6 16.9 l0.o 19.7 217.3 20.5 
31.0 107
-17.7 -10.9 17.'7 -10.9 -6,77 '7,0 17.0 16.7 19.6 20.' 24.9 25.0 
32.5 107, 44,2 -17.0 -12.' -10.9 -6,7 5,7 13.7 17.4 18.0 711.0 29.6 28,7 
33.0 109 -40,0 .13,0 .12.0 -12.7 -5.0 0,0 14.77 (9.77 70*' 23.8 26.9 27.0 
344,9 109 '44.1 -17,0 -11,6 -7.0 .4,0 4,0 14,8 22.14 24.0 77,9 29.5 29.7 
3.0 110 -57.9 '42,0 -1?.' 7.7 -4.7 6.2 17. 23.5 26.' 79.0 37.9 37,5 
3ó.0 117 '16.6 '49,0 .4,5 -5.9 .o,ro 6.' 55.7 24.4* 28,0 35,0 40.1 49,3 
37.0 117 '17.4 -19.9 -9.7 -7,4 . -4.0 3,0 14.0 20.5 23.* 25.9 37.3 32,5 
38.0 118 . 1 4 .8 .10.0 -9,4 -7,44 6.7 14,0 21.0 25,7 23.0 39.3 39,5 
39.0 110 -1 7 .7 .14.8 -18.5 -13.9 -4.7 5.7 19.' 19.7 27.7 25.9 30.9 30.9 
40.0 11, '14.5 -57.5 -15.4 .4,7 4.7 14,0 20.1 26., 76.0 35.0 35.1 
41.0 117 '44.5 .14,0	 -15.' -13.7 -6.5 6.9 15.7 20.2 24.', 25.' 30.5 32.6 
42,0 110
-6 7 .4 -16,8	 -15.' -13.4 .7,0 '.4 14.7 21.7 26,* 29.0 30.9 30.9 
43.0 11* -16.1 .15,5 -14.7 -9.7 4.0 14.0 35.' 27.7 29.9 35,0 35,1 
'444.0 lIt .17.0	 -17,' .14,7 .9.0 7,5 55,7 2.5 30.0 31.0 33,7 33,4 
45.0 110 -27.0 .211.0	 .55,9 -15.5 -l0. '7,0 19.0 20.5 30,0 37.0 34.9 36.9 
46.0 107	 --37.1 -18,0	 -17.0 -14.2.. - *9_0._.-. 3,0	 - . 16.7 21.9 33,0 42.0 45,8 '44.0 
47.0 105 , 1 0 .1 -17.6 .17,0 .9,7 '7,O 13,' 27.9 37,4 45,9 47,7 47,9 
48.0 103 'jA.4 -19.0	 -15,' -17.4 .0.7	 - 5,1 10,0 29.0 40.9 44,0 49.7 49.8 
49.0 107 -2'.S -22,0	 -16.7 -17.0 .9.3 5,5 10.' 34.44 43.9 45.0 47,7 47.3 
50.0 100 -22.9 -29,0	 -19. 7 -15.0 -9.7 5,3 19,7 30.0 43,, 45.0 46.7 46.4 
51.0 100
-77.4 -22.0 -19.' -16,fl .9.0 4.5 14.1 35.0 42.7 44.0 '40.7 44. 
52.0 95 -27.1 -10.9 '45,1. .	 .5,5.........7 17,5 40.7 41.0 64.0 43.7 45.5 
53.0 9?
-59,6 -17.5 -16.7 -5.7 4.5 10.5 36.4* 40.0 42.!, 443.7 45.7 
54.0 82 -58.3 -15.2 -14.0 .5.?.. -. 7.7,	 . -	 27,0 35.5 47.4 42.0 42.4 42.9 
5.0 75 -2.7 -27.' -14.7 -5,4 0,4 25.7 39.9 '47.' 42.' 47.0 43.0 
50.0 63
-2 7 .5 -10.0 .13.9_ .5.0_ 1'.' 25,0 311,9 49. 43,5 43,7 43_i 
57.0 5, -57,3 -15.9 .4,4 .4,0 10.0 27.7 39,0 45.0 45,9 45,5 55.5 
56,0 41, '4514 ..........-7,-7_--_-2.,7----_-1-7,0 -.25.7- -	 59.5 42.0 771,4. 70*4- - -70.0 
59,0 35 -14,6 -12.' .4.2 10.5 o,,o 35.7 40.s 40,0 87.0 443,7 
60.0 25 -20.5 -10.7. .9.2 - 14.8 31.0 34.7 39,0 35.7 35,0 35,7 
61.0 14'
-24.3 -j4,5 14.0 25.9 314.9 30.0 35.4 30,7 30.7 
62.0 8 '20.2 -14.7	 -lt,0 27.7 33.'. 34.* 35.0 35.9 35,0 
63.0 4. -1'.5 , 4,17 2'S' 23.5 23.' 23,0 23.5 23.0 
644.0 4' .4.6 _._ ..._.5_fl.___ - 311.5 -51.7 37,7 31.3 .	 37.3. -	 31.3 
65.0 7 .2,9 .4,77 9,0 3.9 3.0 3.5 '4,5 3,5 
66.0 2 -27.1 .	 --- --------------21.#	 - -7_S -3.7 3.n -7.0 -9.0 -.5,0 
67.0 1 ,2.8 .0,0 0,6 -0.0 -2.' -2.7 '2,3 -2.9 
68.1. 0 -i o .t Positive 1. wind from Lb	 toil	 (285). .	 -10,0 -15,5 -15.' '45., -15.' -14.7 .13.2 
69,0 '37.9 Segotivo 1. sf07 from the 1,07	 (105). -3*_fl -20,5 -217.0 20.7 .40.0 '40.0 -20.0 
70,0 ,. -44,.3 .	 - .	 _._____._.l44.,0__.-37,9 '40.7- '21.4 -21.4 '47.0.. -20.5
151




TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERiAL COMPLETED 01027 ko, PATRIC K AFB, 7 28' 4 N 80' 56' W JAN. 1,1956 to NOV.17, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, F	 I A 
SERIAL COMPLETED 010 27 k,o CAPE KENNEDY. 5 28' 29' N 80' 33' W NOV. I8, 856 10 DEC. SI, 1967 
RAWINSONSE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 9 28'29'N 80' 33 W JAN.	 960 to DEC. I, I967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 (DEG) 0.135 1.000	 2.280	 5.000 15.900	 90.000 84.100 95.000	 97.720 99.000 99.865 SPEED (DEe) 
SIC 799 1I,0 -9,9 76 -69 .5.9 .9.9
-3,9 .0•l .2.0 .3.9 .'t9 .0,9 .30.0 
3.0 799 l2.0 -10.6 .9•7 -8.6 -5.7 1. 2*3.2*6.6 0 9.9032.l•35.9' 37.0 
2 . 0 799 19.0 33.9 lO.7 9.l 7.3 lZ .0.3 '9.5 08.3 033.2 01*.5 016.9 088.5 
3 . 0 7'Il 15.0 33.9 9.8 -7.7 -6.2 -3.3 .0.0.5.t.3S.I*lt.3. 6.0 '20.9 '23.2 
9 . 0 7'l . 33 . 0 10.9 '9.3 7.I 5.6 .2.600.9 '7.3 '2.8 016.4 020.2 023,9 025.0 
5 . 0 71, I0.0 -9.9 '7.2 6.3 -9.8 .I.6'2.l '9.3 0l5.Z'19.2 '23.7 026.9 '33.0 6 . 0 794 I1.0 7.9 '6. 0.S_D•t*3.9031.3•19.1021_2024.6_2909031.o 
7.0 19'l 12.0
-11.9 -0.5 -6.2 1.9 -QS'5.4•l3.3'2o.'t0z3.5'26.5oO9.9'35.o 
9 . 0 7334 15.0 '33.9 8.8 6. 49l3-C•2'7.00l5.9'22.6025.9'29.l033.9039_o 
9 . 0 794 -35.0 33•4 .9.6 6.5 3.5 .0.5-9.5 •383 '25.9 029.0 033.5 036.9 '38 0 . 0 799 •I6.0 -I 8 9 10.5 '8.7 3.9 '5.9	 '10.5 '21.3 029.9 033•5 037.6 002.9 '99.0 
11 . 0 703 17.0 l 0 . 4 '6.0 3.3 .2.5	 'l2.3'29.0'33.3''l0.0 092.3 096.9 '40.0 
12 . 0 7334 I9.0 .38.9 9.8 .6.9 -2.7 *'I.0	 '39.8'29.I 037.9 90.7 ''46.2 *59.9 055_s 
33.0 749 20.0 I9.98.5-4.80.9 'S.S'I7.9'3I.5'39.9'94.7'5I.2 046.9 59.0 19 . 0 794 I9.5 I 3.9 6.7 3.5'3.3 06.7	 ' u.S 028.9 036.7'43.S 043.8 •40_, 053.Q 
IS'S 799 13'O -9. '3.90.0'0.9'6.'l'IS.'4*23.702902033.5*35.909I.9098_5 
36 . 0 709 9-0 '5. l37Q.7''t•2*ul.fl'l9.I*29.0025.7028.I03l,q•32.o 
7 . 0 719 I9.0 -8.9 '6.2 '4.6 '2.3 05.0 6.7 03.j '17-7'20.0 *23.0 *39.9 030.5 30 . 0 794 16.Q '35	 ............. 8 l'S°2•3'l.90II80 3.3 019.9 'IS'' 027.0 9 . 0 799 '32.0 I1.O 9.7 -8.9 6.6 -'1.2 5.S'3.5'7.I9.l'35.I0l3.925.o 
20 . 0 799 -.9.0 12.9 '17.0	 -30.0 -8.6 'ó•O 2.9 03.0 03.9 '5.9'7.5 033.9 
21 • 0 7433 29.0 -16.9 l3.3	 -32.0 -30.2 _7.7 '9.3 .0.3 *3.0 03.4*5.5 07.9 03•5 
22 . 0 799 2I.S I9.8	 '13.2 -u.S -9'24.3-o.900.6'I.9'2.605.90;7.Q 
23.0 199 '3 9 .0 16.5	 -39.2 '13.0 '10.1 5.9 '3.6 -5.3 '0.9 03.9 o59 '39.5 
2't . O 799 '23.0 -39.0 '17.2	 -35.6 -33.7 '11.0 '5.9 -2.0 -Q.O'I.4'3.8 09.9 06.0 
25 . 0 799 '1 9 .0 10.5	 -16.2 .39.5 l.6 '6.6 -J.5'0.92.I'3.6o7.9'9.5 
26 . 0 799 '23.1 72.9 '39.9	 j7. .35.9 '12.5 '6.6 -3.5 *1.2*2.9 9.5o8.7o 3.0 
27 . 0 794 2'.O '73.9 '20.5	 -16.6 -36.2 '32'S -6.2 -0.7 03.6 .9.005.9 .8.9 '30.0 20.0 103 2 1 .9 -27.8	 29.0 -19.9 .16.5 -4.7 0.7 3.0 7.' 19.9 12.9 13.1 
29.0 105 26.9 -23.0	 .21.0 -21.7 '1,0.0 -16. 5.0 5.4 0., 13.9 15.7 18.8 
30.0 1016 -23.4 -19.7
-14.7 -16.6 0.1 7.0 9. 12.13 116.0 15.1 
31.0 107 -20.5 -21.8	 -27.' -16.6 '13.' '5_I 6.0 10.9 14.. 17.0 17.7 17.8 
32.11 110 25.3 -21.0	 19,7 -116.7 -13.8 -4.0 0.0 10.9 13.. 14.9 15.0 15.1 
33.0 112 -54.7 .20.0	 -19. -17.4 'l,.' -5.0 0.9 9.9 17. 17.9 14.16 18.7 34.0 117 3'.3 .20.0	 -21'.' -19.7 -11.6 -4.7 5.7 9.7 1.. 13.0 15.' 15.8 
3o.S 11.9 -20.5 -27.0	 -27.5 -20.1
-17.' '4.7 5.7 9.7 11.9 13.' 14.1 14.7 
3o.O 113 '57.7 -20.0	 '20.' '18.' '35.7 -16.0 4.' 9.9 1e.o 14.0 15.5 15.9, 
31.0 113.
-2 4 .3 '20.0	 -27.' '19.9 'jS•7 -4.0 5.13 9.9 10.o 13.9 17.7 11.9 
316.0 117 2'.8 20.0 -19.7 .18.0 '16.0 3,4 9.33 10.. 13.0 24.7 24.0 
316.0 117
-24.0 -22.' -21.4 '19. '5.7 fl.5 9.4 1'.' 13.0 19.7 18.3 
40.0 115 '24 .3 -29.9	 .26.8 -29.7 '17.fl .4.0 'l.7 6.1 1.' 13.0 15.0 16.7 
41.0 1116 -26.9 -26.0	 -05.' -24.'
-1°.?	 -11.4 '0.0 1.' 8.. 10.9 17.7 11.8 62.0 1116 -31.0 ,390	 -29.' -27.0 20.0	 '12.' .0.5 5.0 '1. 8.0 10.0 19.1 43.0 113 '2'.9 -216.0	 -25.' -24.9 -2'.'	 -14.' '5.9 -3.' 9.6 jl.0 14.1 14.3 
44.0 117 .30.5 -20,9 -213.16 .24.0 24.'	 -14.0 -6.0 0.'l 8.o 10.9 19.2 16.6 
40.0 117 -32,3 .35•0	 .37.5 .20.7 26.	 '17.' 4.' -0.7 6.16 6.9 19.0 10.0 
55.0 1933 .36,5 .33,0	
-32.5 '31.4 24.5	 -11.0 -7I 0.9 6.o 5.0 17.9 18.1 
61.6 107 -36.5 .33•0	 -32.0 -30.1' -26.7	
-17.' .7,0 -0.9 2.. 6.0 15.0 16.0 
48,0 1SF,
-37 .2 33,0	 -32.' .39,9 '216.'	 '1 7 .9 ..0.0 -0.9 3.6 4.9 15.5 15.6 
49.6 104 '316.8 '35.7	 '34.1 '33.1 -27.6	
-19.' -17.9 -2.' 9.o 7.n 10.0 11.0 
50.0 100 -36.7 -35.' '34.0 .30.9	 -19.13 '17.4 -5.0 2.13 5.9 7.0 7.9 
51.0 94 -39.1 '35.0 -35.0 '30,4	 -27.0 -12.7 'I .0 .0 8.7 0.7 9.8 
50.4 94 -47.0 .30.9 -35.6 '2°.	 -27.2 '10.0 '1.7 5.0 17.'I' 11.7 11.9 
53.0 933 -6 7 .9 -40.' .38,2 '3I2	
-20.4 -10.3 -1.5 7.n D21 22.4 22.6 
56.0 95
-5 9 .6 .40.9 -39.4 .37•0	 'j0? '17.8 -0.7 6. 9.' 10.7 10.4 
56.0 78 .45.7
-47.' -40.4 -30,4	 .25.8 -9.0 -4.7 0.' 16.7 16.7 16.8 
56.0 64, -02.0
-41.9 -39,0 '34•9	 -20.0 -6.0 0.7 I.' 4.16 5.4 5.N 
57.0 57 '60.3 -49.1 '313.5	 -20.3 6.9 3.0 5.7 15.1 116.6 15.7 
516.0 43 -66.5 -41.8 '36.2	
-27.3 -0.0 9.0 D0.o DO.' 30.7 30.2 59.0 33 -48.1 -35.3 -38.0	 -29.7 -5.2 10.4 Il., It.'. 17.8 11.8 
60.0 SO '47.5 -45.0 30•0	 -28.0 5.9 12.4 13.0 13.7 13.2 13.2 
61.0 12 .46.1 -45.7	 .19.0 3.7 16.9 4_s 6.7 6.8 6.9 
62.0 5 '89.6 '37.6	
-2 3 .5 -15.8 -8.4 .9.7 -8.9 '7.9 -7.9 
63.0 2 -82.4 '57.9 -16.9 -15.7 -15.. -15.9 -10.9 -116.5 616.0 7 37.15 -37.1' -23.8 -23.' -23., '23.' 21.7 .20.7 
6.0 2 .37.4 -37.9 -37,7 -30.9 '30.7 -30.7 -30.6 -30.4 
65.0 I .39.9 .
. -32.9 67.0 I .31.0 POOitive to o,ind fro, the toil (205')
-32.0 
616.0 I '35.5 NegoOi,e is bind iro, the hood (105'). -35.6 








TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met.rs)
EASTERN TEST RANGE 
$511191. COMPLETED 0 toG? Om PATRIC K	 AFB, 1 28' 14 N 80' 36W JAN. I,	 956 to NOV. 17, 936 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 Dn, CAPE KENNEDY, 5 28' 28 N 90' 33' W NOV. 18. 1936 70 DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 6,, op CAPE KENNEDY, 5 28' 29' N 80' 33' W JAN. I,	 960 to DEC. 31, 1967 
FLORIDA _______ _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER.. HUNTSVILLE. ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) BBS SPEED	 (DEG)	 0.135	 1.000	 2.280	 9.000 5.900	 50.000 94.100 95.000 97.720 99.000 99.865	 SPEED (DES) 
SFC 720 10.O '7.6 -6.5 -5.3 -3.9 1.O .0.! .1.7 .3.1 .3.9 .0.0 *9.0 
1 . 0 720 -25.0 9.I -8.0 7.0 46 '0.7 *3.2 *6.5 *8.5 *10.7 *18.0 *79.0 
2 . 0 720 20.0 0.9 7.2 -5.9 _3. 5 *9.5 9.I *7.2 *9.'4 '77.8 •29.0 '20.0 
3.0 720 16.0 -8.5 -6.5 '-0.2 -2. 60.'4''I.7'8.S't0.3' 72.9 '21 '0 °22.0 
4.0 720 -15.0 -6.9	 -6.7 -4.9 -2.4 '0.6 '5.5 *9.2 '12.0 .13.6 '21.0 '22.0 
5.0 720 -72.0 7.3 -6.7 '-5.0 .2.5 '4.0 06.5*70.! '72.! *13.9 *19.0 '20.0 
6r0 720 '77 . 0 '8.4 '6.0 5.3 _2.4 '4.9 '6.7 0tl0 '73.5 *76.6 '19.0 '20.0 
7.0 720 -75.0 '-7.8 -6.9 -5.8 .2.9 *2.0 *0.3 '12.7 075.3 010.44 '21.5 '22.0 
8.0 720 13.0 '-9.7 8.'46.1 .2.5'2.2 •9. '14.7 018.9*20.7 •24.5'25.5 
9• O 720 '-76.0 Il.2'9.57.0.3.0'2.9*IS.8'180'Z0.7*22.9'31.0*32.O 
70 . 0 720. 19.0 13.8 .74.! '0.2 -3.! *3.0 *i2.7 Z0.5 '22.9 '26.9 '33.0 .039. 
II'S 720 2'4.0 '77.0 '73.9 '9.0 .3. 4 '9.1 'l4.5'23.5 2O.l'30.7 *37.0036.0 
J2 . 0 720 '-28.0 16.3 .I'2 .70.7 .35*S.3*!O.3*27•I*32.2*3'4.8•9I.O''42.o 
43 . 0 720 '-20.0 '20.3 '-76.3 '-tO'S .2.6 '6.5 *8.8 2'4'7 32.0 *37.9 'Ob'O '979 
II'O 720 2't.O t0.0	 -75.8 -l.7 .2.9'6.l'I8.8*27.5'30.6'344.6''46.0''47.O 
75 . 0 720 '26.0 '78.7	 .73.9 10.Q .2.8*9.2'I'4.2'22.''25.l'26.7*30.0'31.Q 
76 . 0 720 '20.0 '72.9	 '11.2 9.2 .9.2'!.'4'8.O'13.9°16.0*17.7't9.6'20.Q 
77.0 720 '-16.0 12.0 'I!.! 9.2 -5.5 -0.7 *3.'I *6.7 '8.5 *9.6 .73.5 •79.0 
70 . 5 720 76.Q '73.9 .7.9 -70.! .7.7 '3.6 '0.7 '2.2 *3.5 '4.9 '8.0 '9,0 
7 9. 0 720 t7.0 l'4.3 -73.2 '71.9 tS.0 6.0 '-2.7 -0.5 '0.0 1.6 *2.7 '3.0 
20 . 0 720 '-22.0 '16.2 -75.6 13.9 '-I.6 -7.0 '-4.2 -2.3 l.30.S'2'5'3.0 
27 . 0 72Q '-26.3	 . 18.6	 '16.7 '75.5 '-72.9 .9.5 .5.5 3.2 t.6 0.2 *2.5 '3.0 
22 . 0 720 '27.0 '70.9 -7.9 -76.8 -'I.6	 .75.7	 . . 7. .9.3 -2. 71.3'O.O'I.o 
23 . 0 220 29.0 '20.44	 -79.6 -70.0 -S.6	 .74.9 '-8.! .5.9 -3.9'2.Q*6.Ø*7.Q 
29'S 720 29.0 21.l.20,'4-I9.2 't''	 .12.6 -8.5 .0.6 .44.5 '-2.3 *0.O'i.Q 
25'O 720 '27.5 -23. 1 . 2l . I'20It8 . 0 -13.3 '-6,6 -6.7 "4. 32.20.3'Q.O 
26 . 0 720 '-10.0 '-29.3 -22.9 -25.8 'p0.5	 -13.4 -8.0 .5.8 '-9,9 '2.5 -0.9 0.0 
27 . 5 720 '-21.0 '25.1	 -23.7 -21.9 -0.9	 '13.8 .9.2 -5.5 '3. 71.2.Q.5*t.0 
28.0 103
-27 .5 -27.0 -25;' -270 -2fl.I	 15.2 .9.3 .3.5 '-7.' 0.5 0.0 1.9 
29.0 -	 100 -26.8 -25.9 -29.' -22.9 -29.'	 -15.9 .0.9 -II.' -0.5 1.9 0.9 1.8 
30.0 107 -21.3 .26.0 -25.9 -24.6 -29. 9	 -15.9 .0,7 .3.7 -9.0 -9.0 0.7 0.3 
31.0 109 '-39.3 .29.0	 -27.5 -25.0 -21,9	 -15,7 '9.7 -5.8 -3.9 .1.0 .1.5 '9.8 
32.0 108 .32.0 -29.0
-26. -28.8 '-29.	 -15.9 -9.0 -'4.7 -p,, -1.5 -1,7 -1.1 
33.0 100 -39.1 .28.0 .39,0 -27.3 -22.5	 -15.5 -0,! .8,0 "5.1 '-7.9 '-9.7 
34.0 110 -39.1 .20,5 .26.5 '23.8	 .16.9 '9. -4.9 '9.0 .0.7 1.1 1.3 
35.0 111 '35.6 33,0 -33.' -29.4 '-27.1	 '-17.7 8.5 .5.5 '-9.' '1.7 0.9 0,3 
36.0 117 .39.7 .33,0 -32,5 .30.7 -26,7	 .10.8 -19.0 .5.0 -5.6 -3.9 .9.9 0.' 
37.0 110 '39,1 .	 -38.' -38.' -31.5 27.	 -29.6 -17,0 .0.7 -8.3 '4.7 
38.0 110 '36,0 .35,0 -35.' -30.2 20.3	 -27.9 .10.0 -10.9 '9.. .8.9 .5.9 5,5 
39.5 119 '30.8 .31,0 _35,5 -35.2 28.0	
-2'.' .17.9 -13.2 -8.0 .9.5 .7,8 -7.9 
60.0 110 .49,9 -39.0 -39,5 -33,0 .39.'	 -28.0 -19.5
-13.5 '-17.' -19.9 51.9 .15,0 
40.0 110 .775,7 -40.' -35.9 -36,7	 -26.9 -295 -15.7 -11.0 -10.7 -'1.7 .7.9 
42.0 . 108
-47,1 -06,9 .30.0, '-35.9	 -27.' .21.8
-19.9 "17., -16.7	 . '17.9 -13.9 
43.0 108 -06.5 -46.0 -85,9 -40.3 39,8	 .39.0 23.0 -10.7 '11.. -15.9 '15,3 .15.5 
4'6.0 108 .47,5 ..47,6 .47,3 -46.9 .740,7	 37,? .25,0 .21.7 '-27.9 20.4 '-29.9 -09.2 
45.0 108 -58,5 -51.0 .08.8 -45.2 .09.0	 .30.5 -27.8
-25.1 '-29.' 21.9 -20.5 -20.0 
46.0 100 -56.5 51.0 -52.3 -41.3 -55,0	 .39,3 -28.4 -70.7 23.9 -21.' -19.' -19.7 
'47.5 jQ7 .55,3 .577,0 .53,9 .348,0 -05.1	 -37,7 -20.5 -28.9 '-22.5 21.I -18.6 .18.5 
46.0 j57 -56.7 .5449 .55,0 _57,O .47,0	 .30,5 -30.5 '27, fl21.s-21.n-20.fl -19.9 
49.0 100 -69.0 -61.0 57,7 -59.0 -40,6	 .30,7 .37•9 .79.9 "-29.9 -21.5 -29.9 -00.9 
542.0 92 -60.3 _59.8 -59.0 -448,5	 -30,5 -39.0 -76.0 '-20,0 -21.0 -2fl.8 -20.7 
51.0 98
-75.6 -53.9 -59.0 -50.0	 -89.9 .20.6 -26.9 23. .21.0 '29,0 -20.9 
52.5 80 '70.9 -65.' .59.0 '51.'	 -80,7 .70,0 -28.fl '20, 6 19.9 '58,7 -10.7 
53.0 7o '83.3 59,9 -59.2 '-52.5	 -09.0 -39.5 '-244.6 '23,3 -10. '60,9 -19.9 
54.0 73 '62,5 -62.' .56,9 .57,8	 -43.! -3'.', -25.6 15.9 -12.7 '11.0 -11.9 
55.0 70 '62.3 -55.8 .53,0	 -48.0 -38.0 -78.5 20.s .44.7 fl.l 0.0 
56.7 66 '62.0 -60,6 -50,0	 ..48.' -30.' -as.' -23.8 -29.9 -21.0 -21.3 
57.0 62 '63,9 -67.9 .59,0 .53,0	 -89.9 .28.0 -20.7 '17.n 6.' 6.5 5.5 
56.0 52 '60.8 .63.4 '-50,8	 -01.7 -39.3 -10.6 -0.9 23.9 23.8. 23.9, 
59.0 40 -63.1 -58.0 '-57.1	 .49,9 .29.9 -11.9 19.9 19.4 15.0 15.0 
642.0 31 '70.2 -68.4 53,0	 -47,5 -39,0 -16.9 -7.o -2.9 -7.7 -1.6 
61.0 2.9 '17.6 -68.0 -60.6	 .47,5 -144,6 -44.7 '7,3 .44,0 '-9,6 '0.9 
62.0 144 "76,0 .7%.*	 .47,9 .15,7 7.' ,, 7.0 3,9 7_fl 
63.0 .77.5
-53.0 -19.9 -it.c -17.6 -11.6 '11.0 .75.8 
644.0 7 -63.6 .65.0 .69.1 .47,0 '-07.0 .447.0 "47.7 .47.7 
65.0 2 .60.0 -72.7 .40.7 .08.0 '-48., .09.0 -49.9 -48.8 
66.0 I '59.6 0007tiv* I	 wind from the tell (285'), . -52.5 
67.0 1 .540.5 Nog*tiso is wind ire, tho head (105'). 
68.0 1 .547.6 . -87.9
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 1127
JULY DATA SOURCE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tsrs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 km PATRICK AFB, 7 28' 4 N 80 36 W JAN. I, 956 to NOV. IT, 1956 
RAWINSOIIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL cOMPLETED 09, 27km CAPE KENNEDY, 5 28'29 N 80' 33' W NOV. 18, 1936 to DEC. 31,1967 
RAWINSONOE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28 29' N 80' 33 W JAN. 960 to DEC. DI, 196 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(EM) BBS SPEED IDES) 0.135 1.000 2.280	 5.000 15.900 30.000 84.100 95.000	 97.720 99.000 99.865 SPEED IDES) 
5Ff 744 -6.0 -1.9 -6.1 .S.I '4.7 -3.4 0.0 .0.4 ,l.6 .2.9 .9.4 .6.9 •0.0 
1 . 0 749 '12.0 I I.9I0.l-O.96.t -4.0 0.M *3.'4'65 '8.2 '10.5 ,13.9' 6.0 
2.0 794 '17.0 I3.9 -10.1 .7.1 -6.2 .3.2 '0.1 .3.0 .6.9 *0.3 .44.2 .43.9 .40.0 
3'S 799 16.0 II.9 9.3 .1.8 '5.0 -2.6 '0.8 '9.0 *7.6'9.9*l0.6*3,9* 19.0 
4.0 794 '12.0 '9.1 7.9 '6.1 .2.9 0. I '4,2'8.2'I0.0' 42.4 *47.9 '10,0 
5 . 0 749 '40.0 8.9 7.7 6.I -3.5 O. I *4.6°7.?°l0.o'I2.7*17,4* 0.0 
60 749 IO'O 'Ii.t .10.5 .8.0 6.2 .3.8 0.2'4.4'.4I0.2'IZ.8'I7.4*IO.Q 
.7 , 5 744 '1 9. 0 I2.9I0.I-9.37.S -4.3 -0.9 *9.0 *6.9 *9.3*il.l*j7,.4* 18.0 
8 . 0 799 '18.0 'b.9 Ii.9 I0I 8.2 -500.S'3.7°7.79.7'II.i'I6.9°I0,o 
9. 799 '22 . 2 47.9 14.9 -12.6
-10.1 .6. I '5.8 *3.9 *8.0 '11.0 *43.4 'iS,'' 19.0 
ID'S 749 260 299 I7'7 145 '11.6 7	 I -0.6 '4.5 *9.2 *12.1 .19.1 *40.4 °I9'o 
II0 794 28.0 19.5 -17.0 .43.5 .0. 2 -0.7 *5.3 *10.2 '13.2 *16.2 .20.9 *22.0 
12 . 0 749 '31,0 -29.2 -20.9 .45.9 .9. 4 0.8 *5,0 '11.7 '49.9 *10.2 '20.0 °22.0 
130 744 38.Q '39.9 29.7
-24.9 -48.4 -jo.7 I. 5 *6.3 *11.6 '14.0 *20.1 *23.6 *24.0 
9 . 0 749 29.0 70.9 '21.5 .10.6 -16.1 '48.3 2'34'5'iO'012.6'I5.7*20.9'22.7 
I5'D 744 2b.0
-21,9 '17,9 -15.6 I3.0 .9. 43.5'I'5'5.77.5'4.7'12.9'j5,o 
16 . 0 744 '17.0 -49.6
-13.1 Ib,9 .8.7 -9.3 _0. 3I'7'3.2'3.9*6.9*0.0 
I70 794 l4'O I3.913.0-I2'III. I '9•I 4.S -7.2 -0.2 0.9 '1.3*2.9 9.0 
48 . 0 799 -10.0 'lI'S 14.6 -13.6 -12.5 t06 -7.6 '4.9 -2.9 '4.7 '8.? *0.4 '1.0 
19 . 0 799 21.Q
-19.9 I6.5 -45.5 -19.9 -2.5 -9.8
-7.1-5.3-9.2-3.3 -2.2 '2.0 
20'S 794 74.9 -20.6 I4'I I7.9 .45.6 '42.2 .9. -6.5 ............ 0 
21 . 0 744 '30.0 26.9 -23.6
-21.9 -20.3 -j7.9 '49.4 -10.9 .0.6 -7.7 '6_I '9.7 3.0 
22 . 0 744 3I.0 -26.9 -25,4 -22,9 '21.6 -49.0 -15.4 -12.4 .10,0 -9.5 -8,4
-6.0 *9.0 
23 . 0 749 '31.0 20.9 '74,9 -23.8 -22.5 -70.2 16.6.13.3-II,2.j0.39.5
-8.0 '7.0 
29 . 0 749 . 29. '28.9 .25,9 -25.0 -23.9 -21.3 .47_7 -44.3 '12.2 '11.2 -10.1 4_0 *0.0 
25 . 0 794 '30.0 '29.9 -27.9 -26.6 -24.9 22.3 -40,8 '14.5 -42,0 11.I'9.8 75 '7.0 
26 . 0 799 '39.3 33.9 -20.9 -27.8 -26.3 73.3 .44.3 I4.5 -12.0 I0.6 -9.6 -6.0 *9.0 
Z7 . a 749 3S. 32.9 30.7 -29.1-27.4-24.1-49.4 '44.2 iI.7 '40.2 .8.6 -6.2 '3.0 
28.0 105 3 9 .2 .39,fl '24,5 -27.7 59,fl -27.'
-19.9 -17.9 'lfl. -10.4 .9.9 '9.7 
29.0 1044 -39.9 •370 '37.9 -29.9 'Of,.O -27,4 -17.0 '03.4 'ii.' 11.0 '.9,0 -0.9 
30.0 110 '39.5 .37,0 -37.5 -29.9
-26.' -07.1 -16.9
-19.9 '91., -10,4 '51.7 -11.9 
31.0 117 '34.3 _33o
-31.' .29.4 -26.' -2'.' -14.6
-03. '17.*'17,l- 10,7 -11,0 
30.0 103 35.3 .37,4
-31.5
-27.4 -29.7 -17.5 -15. 119.o- j7.,-10,8 .19.7 
33.0 117 -34.0 340 -34.9 '37,7
-2'.' -29.4 -19.' .79.0 '14.' 13.9 '.9,9 '.4.9 
34.0 12t .36_S .35,0 '38.' '31.9 '37.' -29.9 .17,0
-15.9 -13.0 -13.4 -13.9 -13.9 
. 35.0 122
-4 9 .6 -39,4 -37, '35.9 -33,, .55,0 .19.0
-17.' '.13.' -14.7 -11.7 -12.9 
36.2 122 -4'.O -37.' '36.4 -34.7 .33.' -27.7 -27.' -59.7 -15.0 '13.5 -17.9 -17.7 
37.0 122 -44.9 -39,0 '3°.' -34.9 '339 -29.0
-21.9 -20.' -17.0
-17.7 -15.4 -15.3 
38.0 124 -64.3 .462,0 -01.' -39,9 -35,7
-In_S -24.5 '19.7 -15.0 -14.9 39,0 34.2 
39.0 129 '49.1 -41. -40.4 -37,9 .37,4
-29.4
-20. ' -17.0-17.1 -0,9-0.9 40.0 125 .48,3 l6l.7 '42.' -47.1 '39.1 -39.9
-27.9 -28.7 22,6 -20.' -22.2 -29.1 41.0 125 449.5 -46.4 -45.9 -44.9 '47.5 -34.4 29.4 .4.4 23.s -19.9 -15.7 -15.4 
40.0 128 449.5 -47,9 .477 .42,0 .34,0
-32.9
-27. 423.*-19.9-13.4-13.5 
43.0 128 '54,4 -57.9 -52.' .5fl9 -45.0 .39,4 3'.4 '29.' 2fl.o
-25.' -19.7 -19.6 48.0 122 '55.2 '55,0 -55.4 .57,0 .49,' .47.4
-34.
-29.0 '29., -23., 19.5 -19.9 
45.0 12, 65.b4 -59.0 .57,9 .55,fl 51.0
-44.6 -35.4 -31.1 '26.0 '25.9 '25.0 -25.4 
46.0 119 57.9
-60.4 .57,9 .58,7 '97.9 -39,1 -33.9 '32." '23.9 '21.1 .20,0 
47.8 119 '69 .5 -60,0 -57,7 '44.9 -34,7
-32.5 '27.' -22.7 0I.fl -20.9 
48.0 111 '80.6 -62.4 -61,' -60.5 -57.1 -49.4 -47.'
-36.5 '.27.' 21.9 '10.4 19.3 
40.0 115 '84.1 -69,0 -51.7 '69,4 '57.4 40,7 -49.5 .30.1 29.o '26.1 -27.4 -22.1 
50.0 113 -59.2 -64.0
-52,' -62.4 '57.9 .59,0 -47,5
-39. 31.o
-87., '24.0 -25.6 
52.0 110 -66,9
-66.' -66.4 _59•0 -51.0 -49.9
-35.' '20,. -29.' -29.1 '23.9 
52.0 104 . 64 .6 -69.7 -60.9 -66.1 67.5 '57.5 -40. -30.4 -23.0 '22.5 '21.6 -21.7 
53.0 105 -70,3 -79.0 -59. .66.9 -57.4
-57.' '30.1
-25. 921.--27.0-19,0 -19.6 
5'4,0 07 -79,b 60.0 '67.4 .57,0 -50.9 .390 '27.8 -21.0 14.0 '11.5 -13.9 
55.0 89
-79.8 -67.9 -65.9 '60.0 -59.' -34.4
-24. 814.n-jfl,9-9,4'9,5 
56.0 4. -79,4
-64.' -53.7 57,9 -57.0 '35.' '27.1 .7.4 -6.4 '9.5 _6.5 
51.0 77 '17.1 5g.' -66.6 -50.4 .57,1 -39.1 -IS. ---------------4•3 
58.0 65 -70,4
-69.' -64.7 '50•9 '47,0 .39,7 -73.1 4.* 3.9 2,9 4.0 
59.0 54 '11.2 -77,9 '70,4 '63.l .44,n j4,o '17,9 7. _* _,*, 
68.0 45 -15.7 -77,9 '66,9 -49,5 '25,9 -11.9 4.. 6.4 6.0 6.0 
61.0 25 -87.6 '79.9
-77.' -59.5 -34.9
-17.' 30,. 39.9 49,0 40_I 
62.0 19 '87.1 '70,1 -50•5 '20.0 9.1 9.2. 9.', 9.7 4.9 
63.0 11 8'.7 77,0 '59,9 -34,7
-29.'* '29., -27.' -27.7 -27.7 
64.0 o -81.8 '75.6 -49.5 -24.4 -19.4 15., '.15.9 -19,0 -14,9 
65.0 16 -57,5 '69.4 -59.5 -40.4
-23. 9 29,9-23.7-09.0 23.0 
66.0 5 -0 9 .1 '49,9 -22.9
-22.0 22.o -22.9 -09.2 -22.7 
67.0 . -Ion.O POoltive 1. wiod froo the C.il (285°)
.59,0 19.4
_04.9 '10.o -19.4 -19.8 -14.9 
68.0 5 -51.2 Neg011ve to wind from the heed (105°). -519 '7.6 .7.8 714 7, -6.9 -6,0 
69.0 5 'oS.7 . '27.5 -12.0
-77.4 19.9 -17.7 -17.' -12.0 
70.0 5 .99.9
-29,5 -19.4 -19.7 -19.n -19_n -17.0 -17.9
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH	 TABLE 128 
AUGUST 
DATA SOURCE / 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met.rs)
EASTERN TEST RANGE 
sEmAL COMPLETED 0 to 27 08, PATRICK	 AFB, 7 58 14' N 80 56 W JAN. I, 906 80 NOV.17, 956 (CAPE KENNEDY, FLORIDA) RAI1NSONDE FLORIDA 
SERIAl.. COMPLETED 0 to 27 0*, CAPE KEIROEOY, 5 2829' N 80 33' W NOV 18, 1956 10 DEC. SI, 1967 
RAWINSOTIDE FLORIDA 
8OCKETSONDE 28 Om op CAPE KENNEDY, 5 28'29'N 8033 W JAN. 1960 I, DEC. DI. 1967 
FLORIDA _______ ___________________________ _______________________________ ________ _______ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTROOYNAM(C8 LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 





SPEED	 (DEO)	 0.139 1.000 2.280	 5.000 15.900 50000 84.100 95.000 97.720 99.000 99.862 SPEED (DES) 
SIC 744 9.0 0.9 .5.9 .9.7 4.0 .2.6 -0.7 .0.1 .1.7 .2.9 .3.7 .8.6 '6.0 
1•0 799 20.0 15.9 V•1 7.2 8.3 -9.4 .Q.7.2.9.5.007.7'9.26I0.'4' 11.0 
2.0 749 -22.0 16.9 7.9 -6.0	 .5.7 -3.6 0.3 .3•3 ,5•7 .6.9 68.8 'll.9'I9.0 
3Q 794 . 2 . 0 i4.9 0.3 6.9	 6.9 .3.0 -0.2 *3.7 06.4 *7.0'V.Z•Il.V' 19.0 
'4 • 0 749 23•0 1 4.9 0.V 7.66.' .3.1 0. 103.006.6*7.9".2'12.9'16.0 
5•0 744 22.0 -17.9 .9.7 -7.6	 -6.2 .3.0 0.2 '9.3 *7.2 *8.7 *10,1 013.9*17.0 
6'O 799 l00 -I 4.9 •9.6 7.7	 6.9 .9.1 0.39.l'7.4'8.0117'199 17.0 
1 . 0 749 14.0 I3. l0.4 .0.6	 -6.0 .4.4 .0.4 '3.0 .6.8 °O.ô'l0.O'14.V'22.2 
9 . 0 744 15.0 .4.9_I0.9 .57.5 .9.6 0.5 '3.7 •6.9'9,2 011.9 016.9 '22.0 
9.0 749 15.0 12.3 .10,9 -8.7 .6.3 0.6 09.1 *7.1 094 012.1 'i6. 0*8.0 
10 . 0 744 18.0 .19.5 .12.6	 .9.9 .6.3 0.3 .9.0.7.9 •9.O'13.S'*5.''l0.O 
11 . 0 74 230 1'•' -*7.6 -19.0	 -I.9 -7.3 .0.305.4 *9.Z'lI.8'I9.7 '*0.9 '20.2 
12.0 749 '25.0 -23.' -*0.7 -16.1	 .19.3 .9.5 -0.0'6.O'I0'7'I2.7' '1.9 •17.? '20.0 
*3 . 0 744 22.0 2*.9 I0.0 -*7.0	 -*9.2 _8.0*o.Q6.7l0.6*I9.00I6.7 *10.9 '21.0 
*400 799 -22 . 0 -21.9 -*7.9 -*6.0	 -*3.0 .7.9.0.4*5.4*9.60l2,20I3.6'I6.9*l7.fl 
I5 • 0 744 24.0 -22.9 16.2 -*2.9	 -*0.0 .7.9 1.6 .2.9 .6.1 '7.O'l0.l*13.9 •19.0 
*6 . 0 744 I60 17.9 -12,3 -11.0	 9.3 .7.3 -3.2 -0.0*2.9''l.0'5.7'7.9'9.0 
Il'S 744 -*7.0 -*9.9 13.3 .11.0	 -*0.6 .0.6 -6.2 -1.5 -0. l*0.7'I.603.9'S.0 
*0.0 794 -1 7 .0 I5.' -13.0 -13.0	 .11.9 -*0.9 7.9 -4.7 -1.9 .1.2 0.6 *a,9 01.0 
*9 . 0 794 -21.0 .19.9 -16.9 -16,1 .19.9 -*2.0 -9.7 .6.0 -9.5 -3.5 3.0 -2.1 2.o 
20 . 0 794 -20.0 -22.9 20.7 -19.5	 -*0,0 .15.6 -12.1 -0.0 .6.6 .5.0 .4.0 -3.0 2.0 
21 . 0 79' -34.0 -23.9 -22.1 -20.0	 .19.0 -,7.5 -*9.0 -*0.6 -6.6 -7.6 -6,5 .5.0 -9.0 
22.0 749 . 36.0 24.9 .23.6 .22.1 -21.1 .19.0 -*5.9 -12.2 -10.9 -0,5 .6.0 .5,0 
23.0 794 -30.0 -26.9 24.5 -23.'	 -22.0 i'.9 -*6.3 .13.3 11.9 -10.1 -9.0 .6.0 3.0 
29 . 0 799 -38.0 27.9 -26,7 -29.9	 -23.5 .70.9 .17.1 -1 3.9 -ii.' 0.8 9.2 -8.0 5.0 
25 . 0 799 -38.0 30.' -27.9 -26.7 .25.2 .21.0 -10.1 19.9 -*2.3 1I.2 -*0.0 -9.1 9.0 
26 . 0 794- 33.o 31.' 30.I 27.8	 -75.6 -22.6 -*0.5 -*4.6 12.010.''.36.0'0.0 
27•0 194 91.0 30.930.5.26,326.6 237 19.2 19.8 *2.S 11.l .9.0 .6. 7.O 
20.0 110 -27.9 -27.'	 .27.1 25.	 -20.6 .14.6 -13. ,12.512.fl9.48.7 
29.0 113 .3fl.3 -29.'	 .27.7 25.fl	 -27.' -17.5 -14. ' 13.8 -13.0 -11.7 .10.1 
30.0 117 .34.10 -32.0 .30.'	 -29.7 20.fl	 -29.6 -17.7 -15.1 12.o -10,4 -12.7 .17.0 
31.0 119 38.1 -33•0 .37.7	 -30.2 27.5 -22.7 -17.' -(5.' 15.4 -13.7 -12.0 -11.5 
30.0 115 .39.5 .33,0 .37 • 5	 .30.9 .27.7	 -22.9 -17.4 -14.5 13.9 -02.6 -17.9 .11.7 
33.0 115 -30.1 .37.8	 -30.7 -2 7 . -22.7 .17,6 -85.9 17.0 -12.1 -10.2 .18.1 
34.0 117 -39.0 .38.0 -33.'	 -32.9 -29.' .22.9 -17.7 -15.' 12.' 10., .9.9 .86 
35.0 109 39.6 .35,0 .35 • 4	 .32.8 .30•S -25.5 .16.8 -I5.fl .0. .4.0 .7.1 0,0 
36.0 115 -3'.9 -35•7 .30,4 .28.7 -15.3 -13.' . 19." -0.2 19.9 19.7 
37.0 120 .38.4 -37.	 .35,7 .3l. 25.7 -18.7 )3.fl 11.o .5, 9.7 9.3 
38.0 12,. -47.0 .40.0 -38.3 .37.4. 35•0 -26.' -18.9 -10.1 8.O -5.7 16.0 17.0 
39.0 120 -49.6 .436 -47.9	 -100.0 .33,9 -24.0 -19.0 -12.0 -9.' -'4.7 -5.' -6.2 
40.0 115 -50.0 .440 -58.' -47.0 .39.1 -26.5 .19.8 -(3. ,11.'9.'7.37.7 
41.0 117 .45.8 -45.6 -02.'	 -41.1 -36.4 -29.7 -25.5 -03. 4.1I.-9.7-9.88.3 
42.0 117 .06.4 .450 .43.9	 .41•7 .36.6 20.9 -29.' -16. 15.' -11.7 79.1 26.3 
53.0 117 .49.9 .450 .47.7	 -46.1 .350 .31.0 .25.9 -17.2 .14.' -17.' -10.3 -10.2 
'44.0 115 -55.0 -50.0 -49.'	 -66.4 .144.0 -34.4 -22.9 15.7 9.o -6.' -1.0 -0.4 
45.0 1110 -6'.2 57,0 .59.7	 .50.9 .45.5 -34.0 -29.8 -06.7 140.*0 -12.8 -17.7 -10.6 
46.0 113 .59.7 -59. -54.9 -55•8 -35. -23.9 -15.4 14. -13.1 12.5 -17.9 
407.0 114* -61.1 .60.0 .59.6	 .54,5 .46•5 .377 -24.4 -16.' . 14.o -13.' -9.3 -5.' 
40.0 115 -5'.2 .51.0 -56.5	 -51.4 -46,' -35.0 -25.' 15. 7j5.0.12.t.2.02.l 
49.0 100 55.6 -55.0 -58.' -53.2 46.' -35.2 .25.4 -14. 51t,-1fl.49.°'.7 
50.0 105 .60.5 -59. .57.2 .490 .31.6 .29.3 -13. 7 12.0 .9.7 -7.7 7.0 
51.0 105 61.9 -60.0 .49.9 .56.7 -46.8 -34,9 -27.7 -15.9 9. -2.1 5.1 5.7 
52.0 96 -60.6 .59,0 -53.8 -46.9 -33.6 .27.0 -13.' -9., 09.n 88.5 90.8 
53.0 97, -67.2 - _57•9 .51.9 .45•0 .37,9 -19.5 -17.4 .6.o 1.0 1.9 1.6 
54.0 5* -76.1 .55.0 -51.4 -57.7 -37.6 -15.7 -2.5 7.0 11.7 11.5 11.6 
53.0 83 -04.7 -59.1 .45.0 -43.' -31.0 -12.1 -3.8 13.7 15.' 15.6 15.0 
56.0 is 67.5 -67.' -56.' -50_I .24.0 -7.5 3.6 f0.o 17.' 11.6 17.0 
57.0 51 -64.7 -63.6 -55.' -43.' .27.5 -7.3 5.0 18.6 20.3 29.7 20.2 
58.0 44 59.8 -62.6 468.8 .20.5 -.6 (2.6 26.0 20.9 29.5 29.5 
59.0 37 -68.6 -61.7 -35.6 -19.9 10.7 27.2 33.0 33.8 34.3 35.8 
60.0 27 54.0 -56.6 -57.7 -18.5 -2.3 22.7 25.8 25.' 25.8 25.8 
61.0 27 -7'.4 -71.7 .37.7 -17.5 19.1 15.7 23.' 23.0 23.8 23.9 
62.0 19 -59.3 -50.0 -20.7 6.0 18.0 14., 1'4.9 15.8 14.5 
6.3.0 1*, -58.4 -55.5 -15.0 9.2 13.1 13.8 13.6 13.6 13.0 
64.0 1*1 -37.1 .37•4 .10.0 6.4 20.' 21., 20.2 21.8 21.5 
53,0 9 -30.2 -28.7 -16.9 -18.4 12.0 12.8 12.6 12.7 12.7 
60.0 7 50.9 .38.0 16.9 .11.1 2.5 0.0 2.6 2.9 0.6 
67.0 , .51.5 PO,itie 08 440,2 Or... the 1*11 (285'). -31.0 .19.0 -17.4 . 12.0 12.1 12.l -12.1 
60.0 5 -34.7 Negativo 1. wind from the he,d (105'). .16.5 5.0 .9.1 .5., .5_i .9.0 .5.0 
69.0 I, -20.7 - -29.0 -15.6 -15-I -14.0 -15.8 . 140.9 .14.5 
70.0 4 -21.9 -27.0 -7.6 -7.9 1.0 .0.9 .0.8 .0.9
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TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.Isrs)
EASTERN TEST RANGE SERIAL COMPLETED 0 toO? On, PATRICK	 AF8, 7 28'14 N 80' 36w JAN. , 926 to NOV. 17, 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 048 27 6,. CAPE KENNEDY, 2 2829' N 80' 33' W NOV 8, 4936 to DEC. 37, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 08 11,0 op CAPE KENNEDY, 5 28'29' N 80' 33 W JAN. 1960 to DEC.31, 1967 
FLORIDA 
PREPARED BY	 r TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE,	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (EM) SBS SPEED	 IDES)	 0.135	 1.000	 2.280	 3.000 13.900 50.000 84.100 95.000 97.7D0 99.000 99.869 SPEED (DEGI 
SFC 720 12,0 7,S 6,5 5,0 _3•9 1.4 .0.1 .I6 .2,5 .'7 .10,5 .11.0 
1 . 0 720 00.0 .79.9	 -ti.3 9.7 .6..2.'4.l.506.l'8.6 072.9 26.0 °Z7.0 
2'O 1Z0 3U.0 '75.8 -70.0 .9.0 .5.6 0.9 03.2 •7.O 09,5 019.6 029.5 25.2 
3 . 2 /20 24.l I3.7 '9.5 8.0 -'7.8 -0.3 01.7 08.4 011.5 •l4.J 27.0 '28. 
0.0 720 2'l.0 -11.7 -9.7 7.2 •9.'4 -0.3 04.7 .9.7 .11.3 .13.9 .20.0 .29.0 
5 . 0 720 25.0 .77.8 •t5 .7.3 '43 0.I •5.1 *9.5 '77.8 *73,9 026.0 '27.o 
6'O 720 24.0 I2.3 -9.7 7.7 .'4•3 0.0 *5.7 .9.6*i.9*l3.7 .19.0 .20.0 
7.0 720 26.2 -13.7 -10.7 -7.8 .74.350.5*6.20l3.2013,l016.Z* 78.0 019.0 
0.0 120 20.0 -74.9 -11.2 9.2 -3.8 07.0 7.2ll.0l3.Sl.9 '20.6 '27.0 
9 . 0 7211 22.O 19.3	 9.9 8.0 .3.0 '7.6 06.5 03.o 016.6*18.7 °28'O •25.0 
l0'U 720 21.0 15.7 -77.7 0.3 .3.0 3.0 *70.3 015.3 020.7 023.9 .20.0 *29.0 
7 , 0 720 25.0 16.2	 .i.7 .9.5 -3. 7 04.7 011.8 078.6 *27.9 029.6 033.0 *39.0 
200 /2U 25'O l5.8 129 -5.8 .3.6*5.7 '13.5 020,8 29.3 '27.7 38.0 037.Q 
13'O 720 2l.0 .77.2 13•I 9.2 3.4 '5.1 075.4 *22.1*26.5 029.2 033.5 •39'0 
'4.0 720 29.0 .76.5 .72.6 ..lfl.0 .3.909.60j'4.0*I9.'I'22.3029.5 '32.0 33.Q 
5 . 0 720 25.0 -15.9 -3.8 10.3 .l.9 *2.9 ,70.7 *.4.6 *76.6 *18,9 ,2l.O 22.l 
6 . 7) 720 19.0 .73.9 t2'Z 10.0 .74.4. 0.0 65.3 09.0 011.9 *13.6 075.6 '76.0 
1 , 0 720 17'O l3.S 779 9.9 -6.5 7, 7*2.606.2'8.59.8*ll.O'12.Q 
18 . 0 720 17.0 -73.9 -11.9 70., .7.6 3.9 -0.1 *2.1 *9.0 *5•7 •9.o '10.0 
19'Q 720 16.0 .73.9	 -73.2 .11.8 .0.0 .5.7 2.0.0.0*l.'4'2.'I'S.S*6.0 
20 . 0 720 02.0 16.2	 .73.5 19.2 71.4 .7.4 -3.8 .7.2 .0.3'O.l*l.S*Z.O 
27 . 7 720 21.Q 17.7	 -76.5 -75.0 '12.7 -9.7 -5.7 .3.9 -2.3 '7.3 *7.0 '2.2 
22'2 720 20.0 19.5	 -17.7 .74.0 .i3'8 -70.2 -7.0 .9.6 '.3.32.3.3.9*Q.77 
23 . 0 720 '03.0 -79.8	 -78.6 .17.0 .9.8 '11.2 -7.5 -5.4 .9.7 2.5 -0.2 *0.0 
29.0 720 26.0 -21.1	 -78.9 -77.7 'u5•3 .11.6 -8.7 -5.8 -9.0 2.9 0'9 .0.0 
25'0 720 29.0 2704	 -20.7 1#.9 l6.2 -12.1 -0.2 -5.o -9.2 '3.1 2'O 3.0 
28'O 720 -27 . 0 23.3-21.729.2I6'9 12.27.8'S'33.0'2.8.0.9*X.Q 
Z7D 720 32'2 -29.1 -22.9 -21.0 77•3 -12.1 '.7.4 -8.4 -3*1 -1.6 03.0 '9.0 28.2 104 -21.5 -21.4 -19.9 -D5.' -1'.' -7.' .4.74 -4., -2.9 -0.7 9.5 
29.2 107 -25.7 .25.0	 -24.4 -29.4 D7,5 -17,7 -9.1 .74,4-2.0-3.4-0.4 '0.3 
30,0 107* -2 4 .7 -26.7	 -22.5 .20.5 -13.8 -09.7 .7,0 3.4 0.* 0•8 9,74 1.74 
31.0 109 -2 7 .7 .28.0	 -27.5 .18,0 .77,0 -11.9 7,fl '.3,7 .5,9 4,9 5,7 54 
32.0 109 24.5 -23.0	 27.0 -20.4 -17.5 .10.7 .74.0 -1.9 -0.74 -	 4.74 5.0 5.1 33.0 107 2'.4 -21.9 -21.1 -15,2 -11.1 3.7 -0.7 0.9 4,5 5.0 5.0 
34.0 108 2'.5 -22.6	 -27,8 -27.9 .70,0 -In.' .1.4 '.4 5.' 6.0 '1.6 9,7 
35.0 108 -2 7 .3 -26.0	 -23.° -21.4 -15.4 .9. '0.0 4.' 3.* 11.8 11.0 13.0 36.0 10'4 25.3 -22.6 -16.7 .8.0 .9.7 3.9 4.0 7.0 10.7 10.74 
37.0 107 .39,3 -29,0	 .24,3 -20.1 -j7,0 -19.1 -1.4 3.4 4.0 7.9 9.7 9,0 
38.0 104 -2 5 .9 -28.0	 .27.0 -21.7 -19.7 -19.0 '.6 3.0 4.8 7,7 9.4 5,74 39.0 104 -21.9 -21.0	 -27.' -21.9 .10,0 .10,7 -1,1 4,7 #.n 74.7 0.9 9.1 40.0 104 -28.2 .274.'	 25.' .26.9 '.19,7 -8.4 -1.74 5.' 5.0 6.5 74,0 7,19 
41.0 10, .34.5 .30.0	 -2'.' -26.0 -19.4 .8.74 -1.9 1.0 0.1 7.0 0.9 9.9 
42.0 10, '6 9 .6 -34.fl	 -37,7 -29.9 -10,4 '.7,0 .9,5 3.74 4. '4.7 '4.7 5.9 83.0 100 '38.5 -39,0	 -35.' -32,7 24.° -10.9 -'.1 7.0 74., 4.7 7.2 7.74 44.0 98 -09.2 -36.4 -34.1 21,° -8.8 -1.7 2.7 4.8 5.9 5.6 5.7 
45.0 95 .7441,2 .33.0 -27.7 27. -7.' 9,0 1.9 4., 9.1 9.8 10.11 
'48.0 90 '31,5 -27.9 -26.9 -17.5 -7.6 -1.74 3.9 7.. 174.1 19.1 18.2 
41.0 96 2.8 -25,7 -19,4 .9,7 0,5 7.7 19.n 13.9 14.) 14,2 48.0 95 -2',Q -29.9 -274.7 'DO.' 9,1. 10,7 5.8 5.0 9.74 10.9 10,9 49.0 93 2 9 .5 -27.9 -26,4 -18,4 -9.7 7,1 6.4 9., 10.' 19.9 10.2 50.0 91 .30.6 -27.' -28.0 .17.6 -5.7 0.7 74.1 9. 14.1 14.5 774,74 
51.0 7s -3'.9 -31.1 -25.2 .30,fl -74.0 4.6 14.9 12.0 20.0 20.7 20.9 
52.0 Sr. 35.74 -30.5 -27.7 '29,0 -'.7 4.' 7.7 12.. 26.' 26.0 25.9 
53.0 67 -31.4 -32.6 .29.0 'D9. -3,10 '1.71 09.0 10.6 26.6 27.0 27.! 
5'4,0 58 -30.9 -30.' -274.9 .77,0 -9,74 8,9 16.74 211., 21.6 22.4 22.74 
55.0 54 '39,5 -27.7 -27,0 -77,9 -9.74 1.9 97.0 18., 24.4 25.7 25.9 
56.0 49. -25,6 -24.9 -29.7 -19.' 0.0 '.5 17.4 19.fl 22.5 22.8 33.41 57.0 07 26.O -19.1 "12,9 -0.7 19.74 21.7 27.9 27.9 27.5 27.6 58.1* 31 -29.9 -20,4 -02.9 1.5 11.1 25.5 33.. 374.7 36.9 36.0 59,0 20 -21.9 -27,9 D2.' .'1 14.8 25.9 25.9 26.0 05.7 26,2 68.0 12 -15.9 -17.9 9.9 30,0 3.74 3.. 3.7 32.7 32.7 51.0 '4 "15.8 .0,7 0,7 37.7 43.9 48.3 44,4 04.3 44,4 62.0 7, -27.4 -11.0 57,9 57.0 69.0 59.9 59,9 69.! 63.0 6 1'.5 -17.0 99.9 92.0 9,. 92.6 90.3 92.74 59,0 2 -17.1 -17.0 3.' 4.9 0,' 0.0 4.7 0.3 66,0 1 49,1 40.1 66.0 1 51.5 51.5 67.0 1 34.9 359 
68.0 I 24.7 Positive 0. wiod from the toil	 (285). 24.7 69.0 I 14.0 Negative I. wind from rho head (105 ). 14.0 
70.0 I 0.9 . 1.9
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TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (inst.,.)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 km PATRICK	 AFB, 7 26' 4' N 80' 36W JAN. 1,1956 to NOV. Il, 956 
RAI1NSONDE FLORIDA CAPE KENNEDY, FLORID 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 28 29 N 80' 33' W NOV. 8, 936 to DEC. 31, 1967 
RAWINS000E FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 2829N 60' 33 W JAN. I, WOO to DEC. 31, 967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUM MIN	 DIR CUMLJI..AIIVE PERCENTAGE FREQUENCY MAX	 DIR (KU) 688 SPEED (56*3) 0.135 .000	 2.280	 8.000 15.900	 50.000 94.100 95.000 97.720 99.000 99.868 SPEED (DEG) 
SFC l't5 I2_0 'I0_9 -8,7 7_2 5_I .3,6 0_6 *1.3 *3,2 .5,9 •5_7 ,6,9 .9,0 
1.0 75*4 .17,0 ..I&. .13.5 .12.0 .10.1 .6.3 .1.5 .3.3 ,6_6 .0,0 *11,2
.17.9 '21.0 
7 . 0 711 15.l 12.3 -10.2 -	 .7.0 .5.5
_o	 0'5.3 09.2°I2.O'I'I.5*I8.7* 19.0 
3 . 0 75*4 10.0 -13.9 •II.I 9.$ 5.9 28'I.26.7eIl.t*I3.6*I8.5 *22.9*25_S 
'I'S 75*4 -13.0 9.5 -7.6 '5.0 .I0 02.7 *8.7 *13.9 '$6.6 '20.5 '76.9 '30.8 2 . 0 75*4 12.0 9.9 7.2 -5.6 3.7 0.''9.I'I0.6'I6.3'It.8'22.5 *3.5 '31.0 
6 . 0 7*5 fl.0 8.9 6.9 -9.6 .2.1 •O•Z'5.9'12.9 'i9'7 '22.5 *21.8 •32.9 511.Q 7.2 79*4 '11.0 '9.9 5.9 I•526*0•2*7.9*I5.Z*23.I*27.l*30.6*so.9,s0_Q 
8.0 75*4 7.0 5.7 3.5 -1,0 .1. I'9.9 'I0.6*26. 9 *31.6*33.6 '7.9 *55_S 
9.0 7*44 -7.0 '6.9S.2'3,62.U*2.I*I2.3*22.6*3I.2*36_7eq2_5 'So.9 '67,0 
10 . 0 7*45 15.0 Il97'6'S'2I4*30'I9.0'26.7'35.350.5'55.7*s3.9*65_5 
11.0 711 '*7.0
-16.9 7.5 -5.7 I.I .3.8	 .16.5 .30.5 .39.1 *55.0 ,97.8 .59,9 ,6O. 
I2'l 715 21.0
-I 4.' 7'2 '*4.2 -0.0 •53'I8.7*3I.9*39.9*43.8*5I.I*65_9fl6a_o 
13 • 0 745 '13.0 11.9 1.5 ..3506*6M*It.503I_5'39•9'5S_O*49.5*57.9*6o_fl 
5.0 744 '10.0 '9. 5.I '2. S0'I*5'I'I7.6'27.0'36.I'II.o*97.5*57.9'69.5 
ISO 7*4 7.0 5S3'0D2*5'2'I5.I'23.3*29.9'3s.5*39.5*4o.9*59.o 
*6.0 7'I4 '0.0 7.9 5.0 -2.7 -0.8 ,2.5 '9.6 *17.8 *22.9 '26.6 *20.0 *39.9 *51.2 




-11.9 '0.9	 .7.5 6.4 .3*9 'O6 03.2 *1.l'i0.S'12.3 '19.9 '25.0 20 . 0 759 1I*0 '9.9 -8.6 7.6 .5.0 '1.9 '1.2 *$.6'6.O'I0.3 •16.' '18.1 21.0 7*9 -*2.0 -*0.3 -9.5 '8,5 -6.5 -2.7 ,0.3 .3.0 *5.6 .6.0
.11.9 *16.0 22 . 0 745 19.0
-13.9 1I.0 10.5 '9.5 -7.1 3. l0 . I*2 .9 *M.7'6 .5 • Io_9 12.0 23.0 745 '15.0 I2.5 -11.6 -10.2 -7.6 3.9 *0'0'2'9'S.(J'7.l*9.9ej3,Ø 25.5 79+ I5.5 '*3.2	 -$1.7 -10.6 .8.1 3.7 •O.I .3.5*6.I'7,0,,.9, $2.0 
25 . 0 795 15.0 15.9 12.7	 12.0 -10.9 -7.9 '3.2 '0.5 .1.7 *7_5 *87 •I0.' ' *5.0 26.0 74$ 15.0 '14.1	 -$2.6 -Ia.' .7.7 -2.5 '2.0 *6.0 *8.7 *10.7 '15.9 16.o 27 , 0 7*9 -16.0 I6.9l5.Il2.7Il-. I .6.0 I'5'3'S'7'9'I0.5'II.90I5.S'16,o 20.0 7*4
-1 9 .2
-15.' -11.7 .7,4 -I, 2,0 q.* fl.. 9.5 5.7 9.7 29.0 97 '05.1 -12,1 -5,0 .7,0 1.0 9,9 9.9 10.1 12.7 13.fl 13.2 30.0 84. .14*,3
-17.5 .9fl .9* 1.5 i_fl 10.9 19., 19. 17.0 17.7 31.0 85 -16.5
-19.7 -10,7 -9.5 7. ,S 15.9 16., 19.' 00.' 20.7 32.0 90 lfl.2 -17.9 '9,7 -S. '.9 1.7 17.5 21.9 23.7 23.6 25.1 3.1.0 90
-1 7 _i -O,fl '9.9 7.7 5.7 15.' 20.' 22,n 05.9 04.' 26.5 34.0 95 .7.9 -7.9 .4,5 .7,7 7.0 29.' 25.9 27., 29.1 09.fl 30.0 34.0 97	 '10.9 -90 -6.2 -7,6 11.0 21.7 37,5 37,n 35,7 35. 333 36.0 91 -jfl.0 -7.9 -5.9
-I.' 1.3 20.7 2.c 33.n 39.7 34.3 39.9 37.0 90	 -19.8 -11.5 -9.' -',O 11.' 29.' 37.2 35.n 39.4. 39.9 35.9 36.0 8*4	 -15.1 .0.2 -9.3 -1.9 1,_S 27.0 33.9 34.n 60.1 90.' 50.3 39.0 Os	 .j7_5 .19.4* ..7$5 .1_n 13.9 32.' 37.5 II.. 53.1 4*3fl 4.3.5 50.0 92	 -13.5 10.0 -6.9 .9.2 19.7 39.9 4*7.3 44*, 67I 45I 49,0 41.0 94 -10,9 -10.' '7.3 fl.44 14.7 39.1 47.3 64.9 59.fl 59.2 50.7 60.0 97	 -1*4.6
-5.' -4.9. I.6 19_S 37.4 . 51.1 57., 57,n 57.4 57.7 43U 97 -16.1 -17.6 fl.9 7,5	 27.5 39.* 59,' 55.*. 59.0 5*4,6 5*4.7 46.0 94.	 -13.8
-12.' 9.3 .3.'	 2'.S 39.1 50.9 59. 557 350 59.1 $5.0 97 -17.5 9. 9.S *4,0	 23.9 4'.' 51.' 53., 55.7 5*4.7 59,9 46.0 93	 -17.2 -0.5 '4.5 7.'	 25.2 47.7 53.5 55., 67.9 67.4* 61.5 47.0. 91	 -12.7
.9.' -9,41 .	 0.7	 26.9 555 55.5 57.n 59.1 51,47 61,' 48.0 00 -9.1
-5.3 0.4 ,1	 20.2 47.5 57,', 5,_n 53,, 69., 65.7 49.0 8*. -3.7 -3_S 2,7 jfl,4	 39,9 50.1 60.7 55.9 73.9 13.3 73,5 50.0 04 -3.3 0_fl 5,1$ j46,0	 33.0 60.7 54.9 69., 741,0 79.7 79.3 51.0 79 9.2 2.' 1.9 13.	 30.9 45.9 49.1 77.2 73.* 73,0 73,5 50_S 75 9.9 2,7 3.'. 13.9	 35.9 59.7 79.9 74.9 81.' 97.6 07.5 53.0 70 7,4 5,3 5,3 17_I	 40_n 53.0 66.5 7*.,. 89., 99.? 80.9 54.0 63 5,5 5.' 6.9 16.9	 444.9 52.9 63.5 69.4. 72.9 73,7 73,1 55.0 57 6.0 5,9 t'.fl 19.0	 5fl.c 59.0 65.' 69.7 72.2 70.9 73,0 56.0 55 0,9 5.1 7.9 j7,2	 51.9 59,4 57.9 71.0 71.9 71.7 71.7 57,0 511 5.1 6,9 12_n	 39,5 61.7 59.2 77., 77., 75.7 749.2 56.0 3s 3.1 5.4 130	 *49.9 59.5 69.1 70., 79_c 79.8 70.9 59.0 27 7.3 4.0 12,6	 36.5 69.7 7*4.' 71., 71.' 70.0 72.0 60,11 27 .5.5 2.7 0_S	 32.0 5,5 72_fl 75,. 75.7 75.9 74.9 61.0 14.	 '19.5 23.7	 57.9 69.5 77.3 . 77.0 74.9 75.1 79,7 62.0 . 29_S 09.9 70,46 70_fl 70.9 71.9 77_n 71_n 63.0 7 39.0 3flfl 03.8 03.9 03.0 03.4 93.5 83.9 64,0 1 30.5 .
. 344 65.0 I *44.5 44_S 66.0 I 26.2 26,0 67_0 I 19.4 PO*iti,. 1* .lnd from tho tOil (285'). 15.4 66.0 1 5.6 Negotis, 0, ,iod from the hood (105') 46.6 69.0 1 7.0 .
. 7.0 I 19.2
. 19.2
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 12.11
NOVEMBER DATA SOURCE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (met...)
EASTERN TEST RANGE SERIAL COMPLETED 0 Io 27km PATRICK	 APe, 7 28' 4 N 80' 36W JAN. 1,1958 10 NOV. Il, 1958 RAWINSONDE FLORIDA (CAPE KENNEDY, rL0RIDA) 
SERIAL COMPLETED 0 I, 27 km CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 8, 1936 Ia DEC. 31, 1967 
RAWINSONDE . FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'S9' N 80' 33' W JAN.	 960 I, DEC. 31,1967 
FLORIDA 
PREPARED BY	 ' TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KM) 088 SPEED	 IDE.) 0.135	 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000	 97.720 99.000 99865
MAX	 DIR 
SPEED (DEGI 
src 720 -9.0 '9.9	 -5,6 ''l.7 .2.7 '0,3 ,I.' ,3.9 .5.6 .7.2
.10.0 .11.0 
I'S 720 '75.0
-11.3	 -10.4 '9.3 .6.9 0.8 •4.8 °IQ.2'I3.l0 6,9 '21.0 '22.0 
2 . 0 720 '73.0 '76.7	 '8.9 '7.8 '3'O.''7'7'I3'5'I7.3' 1 9 .9 '20.0 '29.0. 
3.0 72)) -12.0 -8.9
-7.1 '5.0 .I.8'3.2 010.6 077.0 '20.3 022.9 '35,0 '36.0 
9.0 720 '11.0 '7.'	 '5.9 '3.9
-S'3'5.2'13,Z'l?.2'22.7'25.9 '39.0 '35.0 5.0 720	 '11.0 '7. 95'52.100•0'7.9'16.8'22.bO2s.5028,9039.s,55,5 
6')) 720	 'lZ.O '5.4	 '7 I.2'2.''l0.9'20.l'26.5'29.6 034.9 'j9.
"s., 7 . 0 720 '11,0 'S.. 3.5 '0.7 .9.8	 '13.5 '22.9 •2•7 '33.1 036.5 '98.0 '99.5 
8 . 2 720 '13.5 '6.9	 2'S'O'2'7'6'16.7'26.l'33.9'37.0 ''42.8 059.Q'55. 
. 9. 0 720 15.0
'4•0 2.9 '7.0 .9.6	 '19.0 '29.5 '37.0 ''42,8 0'47.'4 054.0 'S9. 10 . 0 720	 - 1 7 ,0 '9. 7l.S'l.S'll'l'22.7'33.2°qI.S'95.7'51.8
'73.0 79, 
11 . 0 720 • I5.0 3.705.3'3.6' 3.2	 '25, 
12 . 0 720	 '72.0 '0. 7'0'O'S.0'IS'I'17.9 •38.6'96.q'50.8'57,V 079.Q 08Q. 
73 . 0 720	 i7.O Z2 '2.4'7.0 0469	 028.7 038.5 '46.2 049,7 *54,9 '77.0 
4.0 720	 '77 . 0 'I1'2'I'7'7')5''4'26.2035.7'4I.8"46.7'50.9065.5'66.5 
15.0 720 -7.0 '2.2 .0.8 .5.5 .3.9	 .22.5 .79.8 .36.2 .39,3 .91.9
.51.0 .52,0 
6'O 720 -7,0 '2.5 02.9 03.0 .9.6	 078.4 '25.7 '79.5 '37.9 033,9 094,5 .45.5 
17.0 720 '5.0 -2.9 'I. 101.0 '5''13.O'I'.7'29.3 '27,5 • 28.8 '35.0 '36. 
10 . 0 720 9.O 6. I39l•202•I08.6'I'4.20l8.002o,8023.2o27,00zo,o 
19 . 0 720	 '10.0
-7.2 '5.3 '2,4 .0.7 
20 . 0 720 '0.0 '6.9.6.7 ''4.3
.7.0	 '2.8 '7.2'12.u'13.9 077.2 029.5 '25.5 
27 . 0 720	 '72.0 7.5 '6,6 "4,6 -1.9	 01,8 •6.7 'III '19o2 0 16.7 '27.5 '22.0 
22.0 720	 '11.0 -7.6 '5.9 '5.4 •290l.607.o0ll.U0I9.80I7.8-o2q_5*z5,0 
23.0 720	 '1 9 .0 0.6 '7.7 6.2 2.102.5
'7.S'i2'6 '75.6 '19.2 '25.5 '06.0 
29 . 0 720	 '70'S -9.8 -0. 
25.0 720	 '75,0 '9.9 '8.5 '6.2 .1.3	 05.9 .11.7 .15.7 .10.5 .20,6 .39.0 .35.0 
26 . 5 720	 -1 9 ,0 'II'S -9.9 5.0
-0.7	 '6.9 '13.6 'I7'5 'i'.9 .22.5 '33.0 039.0 
27.0 720	 '22,0 '15.7 9.9 '0.5
-0'2'9.l'I9.1'20.I'21.5 023.7 '30.6 3I. 28.0 49	 19.6
-10.5 -4.9 1.1	 10.0 17.0 22.0 24.6 25.' 20.3 20.9 29.2 97)	
-1 7 .2 '0. '5.5 1.0	 73,9 21.9 24.0 29.9 29.7 29.9 29.0 30.0 90	 '15.0 '5.' 6.7 9.9	 15.2 2'.! 30.' 33.0 33.4 33.9 34.0 31.0 97	 -12.9
-9.' -4.5 6.4	 14,5 24.9 33.t 33., 39. 40.0 40,0 32.0 91 .0.0 .3,0
-7,5 9.5	 09_c 39.0 39.' 35,, 43_I 63.5 43.7 
33.0 97	 '14,4 .7,0 0.4 51.0	 23.0 33.11 39.7 4fl.n 44.7 444.9 45,9 34.0 9	 -21,5 .2,0 3.4 j6,'4	 04.0 34.' 40.4 93_n 43,5 44.0 49.0 35.0 97	 '23.1 '1.9 5.4 15.7	 09,9 390 43.0 46., 45.1 69.0 45.9 36.0 90	
-0 5 .9 2.0 9.5 17.1	 29.0 47.0 44.' 69.fl 51.1 91.7 51.7 37.0 91	 '27.0 5.5 6.4 j5,0	 37,4 45,1 47.0 50.0 51.4 42.0 50.) 38.0 95	 .50.9 2.' 7.4 20.11	 35,0 45,3 49,4 57,, 53.7 574.0 54,44 39.0 94 -1.0 .7 7.4. 27.0	 39.0 85,, 49.0 50,0 .n 54.5 55.4 40.0 93 .7.0 9,1 10.7 24.0	 47,9 47.0 52.0 53,, 56.7 54,9 57,3 41.0 93 2.7 12.' 15.7 24.'	 40,7 49.0 54.0 56.0 50.1 60.7 60.2 42.0 93 3.0 16.1 17.' 29.6	 49,5 57.' 57.0
.
50., 67.1 61.7 61.9 93.0 92 6.0 16.' 10.3 2g.'	 44• 55,9 59.9 61., 63.5 53.0 69.12 94,0 05 12.7 19.9 23.4 32.7	 444,0 50,0 52.0 55.5 67.1 47.7, 67.1 95.0 97 11.2 15.0 24.4 34,6	 51.1 53,', 747,0 77.0 83.7 03.9 04.1 46.0 84 19.2 17.0 26.3 34,7	 59,9 544,7 79,7 75_n 75.5 19.9 75.9 47.0 03 7.3 17.0 29.4 39_I	 59.2 59,9 74,3 79, 01.7 95.6 RI.? 48.0 82 9.2 74,0 32.7 374.0	 91.0 74,9 79.0 87., 90.0 917_S 90.9 49.0 Bc 7.4 12.9 274.2 41,0	 57,0 75.5 85.6 89.0 90,7 90,2 90.3 50.0 96 13.2 24.0 49,3	 59,7 79,7 09.' 97., 99.1 99.9 99.9 51.0 77 12.9 13.9 20.9 51.1	 59,5 51,9 93.9 9P, l04. 199.7 705,9 52.0 7 1'.2 13.3 20.7 46.7	 66,5 00,3 90.' 96.. 907,0 107.9 707.9 53,0 70 0.5 13.5 20.9 47.6	 55,0 89.0 90.5 97., 708.' 709.5 709.9 54.0 67 6.74 27.6 30.0 54.2	 57.5 08.3 92.0 92.. 709.6 109.0 109.1 55.0 52 6.6 23.' 37,0, 49,	 59,5 89.0 94.' 98.0 97.9 99.0 99.1 56.0 47 7.1 25.1 26.'. 51.2	 57,9 87,3 97.7 102., 103.4 103.9 702.9 57.0 45 15.7 12.0 25.3 54.!	 70,9 07.10 107., 10#.n 710.3 110.5 713.6 58.0 39 t'.2 22.0 51.0	 7n.9 05,0 104.1 Ii?., 717.5 717.9 117.9 59.0 29 24.5 30.5 51.6	 77,9 07.5 93,4 94,'. 94.0 07.0 97.1 50.0 27 29.4 40.1 55.7	 71.9 99.9 95.9 109.. 705,0 189.9 100.0 61,0 14 37.2 57,5	 75,0 03.9 104.' 104,, 104.7 194.9 104.9 52.0 19 39.9 67,4	 57,5 84,4 111.9 15),.	 712.0 712,2 710.2 63.0 17 34.5 52.7	 59,9 90.5 97.5 97.. 974,0 09.7 99.1 614,0 7 57.1 . 50,!	 71,5 74.9 139.9 134.,	 034.5 ¶34.5 134_S 65.0 7. 49.0 59.fl 7fl,fl 70.7 70., 77.0 77.9 71.0 56.0 4 19.0 53,0 57,44 57.0 69.0 59.7 69.9 59.2 57.0 4 26.0 0001L6VO is wind from the roil (285'), 35,0 64.5 69.9 55., 65, 65_S 54_S 58.0 4 17.3 llngotise 10 005W iron the hood (105'), 30.0 90,5 83.fl 83.' 43. '13.3 83.3 59.0 3 -2.9 39,9 51.6 5,.fl 5'.l 55.7 97.0 52,2 72.0 9	 1#.3
.19,0 59,0 64.0 66., 64.5 46.3 54,5
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 12 .12 
DECEMBER DATA SOURCE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE SERiAl. COMPlETED 0 to 27 8,,, PATRIC K	 AFB, 7 28' 4 N 80' 36 19 JAN. I, 1956 to NOV. IT, 1956 
RA81NSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl, COMPLETED 0 to 27 kn CAPE KENNEDY, 5 28' 29' N 80' 33 W NOV. 19, 1936 10 DEC. 31, 967 
RAWIIISONtIE FLORtDA 
ROCKETSONDE 28 bo op CAPE KENNEDY, 5 28'29N 80' 33 19 JAN. I, 1960 to DEC. 31,1967 
_________ FLORIDA 
PREPARED BY	 r TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE. ALABAMA 
ALT. NUU MIN	 DIR - CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (KU) BBS SPEED	 IDES) 0.139 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DES) 
Src 719 '.9. .7.9 6,i .9.9 4.l .2.2 0.0 '2.5 09.0 '6.1 *7,3 *9, 
4.0 799 21.0 16.9 11.9 10'I -0.3 .6.6 0.2 *6.8*11.9 'I'4,9 817.7 'I''' '22.0 
2 . 0 799 I7.I3 16.9
-9.1 -6.9 6.5 _2.8*2.S*IS,00I5.3h18.7*22.S*26.9*32.O 
3'O 744 -6.0 -7.9 6.7 -9.0 -2.9 .0.6 *6.0 *43.9 '18.0 '23.4 *26.3 •32.9 •34.o 
9.0 7'44 8.O
_59 44.Q 2.6 ..0 *1.0 *8.7 '16.0 '23•9 '27.0 034.3 •37,9 
5 . 0 749 -13.0 10.9 4.I I.5 '0.0 *3,6	 *11.6 'i9.9 26.7 '33.6 *34.8 *44.9 4'4'o 
6 . 0 794 -7.0 S.9 2.7 0. è'l.3 *S.7'I4.6'2349'30.935.3' 91.7 '46.9 '50.0 
7.0 749 11.0 .7.9 4.8 _O.5*2.4*7.3*It.0n21.7*35.9*40_2*45.l*61,9l57.l 
8 . 0 749 I2.0 7.90.9*0.9*3.0*9.9*2Q.7*32.j*39.3*jS.5*98.S#62.9•5q.a 
9.0 744 '43.0 -9.9 0.5 .2.6 .4.9 .40.6	 .23.2 .37.6 .94.6 .50.3 .54.3 ,57,9 .61.5 
10.0 744 I4.0 -12.' 0'2 '3.8 '5.9 *12'2	 *26.8 91.2 *51.6 *56.4 #60.7 *68.9 '69.5 
II'S 144 'IO.0 .. 9'5.0 *9.587.9')9.3 '29.2 "49.4 '54.4 *57.6 *63.7 *68.9 *76.0 
12 . 0 794 .5.0 .44.9*7.9 'S'l'9.4'I7.l 831.3 *97.0 *66.9 •62.0'ôS.Z *05.9 '89.5 
13 . 0 794 '2.8 '0.0'6.S *0.2 *12.0 *18.6	 '32.3 '45.3 *53.9 *60.7 *69.7 *78.9 *81.0 
19'O 744 'U'O *Q.0'6.7 *8.9 *12.2 *18.2	 *30.7 192.0 *50.6 *67.2 *63.1 160.9 76.0 
16 . 0 794 2.0 -5.9 *4.6 *0.3 *11.5 *16.6	 '27.7 *37,8 *96.4 *50.5 55.7 .68.9 *68.0 
16.0 749 2.0 '0.92.1'S.9'9.5'I9.5'23.5'32.l'38.I'I2.0'50.2'59,9'59.0 
17 . 0 799 -5.0 2.90.l'3*t'6.S'II.3*18.9'26,5 31.l'39.8*3'.7*.I9.9*52.d 
18.0 749 '16.0
-6.9-1.1-0.0 '3'0'7'l'I3.9'2l.3'24.t'27.830.8*3q.9*38.5 
19.0 749 -6.0 -5.9 '3,5 -4.6 0.2 .3.3 *8.6 .46.3 *21.3 *29.2 *26.3 *33.9 *35.0 
20 . 2 744 6.Q -5.9-3.9-2.6-0.' *1.0 *5.8 •12.6 110.1 '23.0 '26.7 '32.6 '33.3 
21.0 794 7. -6.0 9.2 2.3 -0.4 '5.3 *11.0 *16.5 *19.3 *25.2 '29.9 832.0 
22 . 0 749 'I 1.0 9. 9 8.j-6.0 z.9 *0.0 '5.4 '11.3 *5.6 *0.5 •21.l 025,9 '27.0 
23 . 0 7')4 I10 I0.9 7.7 -6.2 .3.8 *5,Q*6_3*13,9*17_7*2O.5823,8 27.9 *35.0 
39.0 794 I1.0 -8.8 6.5 9.3 '4.2 *7,0 ,1.4.9 '20.3 '23.9 '37,5 '32.9 '37.3 
25'O 794 19'O .)3*9 .9. 71'59.2'2''I'l0.l'17.7'23.9'26.6*3i.2'35.9*30.Q 
26 . 0 744 -17 . 0 I 6.9 12.5 8.6 5.9 *2.5111.0 'i''S #26.9 *29,5 #33.2 '35.9 • 37.5 
3 7 '0 744 23'O I9.9 l5'9 1I'7 7.3 *3.3	 *43.6 *21.9 127.3 *30.8 *32.5 *94.9 *43.0 
260 131 "22.4 .jF,,0 15.9 -j3, 'l.A 14,5 21.0 26.0 29.. 20.7 37.7 32.18 
29,0 138 '24.5 -20.7 -19.' -13.4 -9.6 17.5 25.4 29.1 31,fl 39.7 48.1 44.4 
30.0 039 '24.3 -10.5
-19.9 -17.9 -9.0 19.2 25.4 35.18 37.0 41.5 44.4 46.9 31,0 141) 29,0 -24.5 72,9 -29.. -7.8 20.0 29.0 35.0 42.. 02.0 45.1 45.0 32.0 141 -20.3 -27.8 -25.9 -4.6 2.4 39.1 50.14 )43, 45.', 49.5 44.7 
33.0 141 '34.7 -31.6 29.# -25.4 -9,4 21,9 34,4 53.0 45,0 55.5 97,0 59.2 
34.0 144 '40.5
-40,4 -29.' -25.3 -9.4 24.2 00.0 -	 406.1 52.1 59,4 58.0 50.1 3.0 141 -40.2
-24.9 -22.4 -11.9 22.5 45.0 53.0 54,, 50.4 60.7 62.4 
36.0 141 .89_i -3'.,5 -29.0 -23.9 .jfl,0 21.' 45,9 54.' 49., 60.9 44.7 65.9 
57.0 10l -50.8 -50.5 -29.9 -25.5 -jfl,5 54,1 4,s 57.2 54., ss.c 70.9 71.0 
38.0 041 '40 .S -41.1. -30.9 -27.0 -13,5 25.6 59.11 52.fl 69.o 70.5 00.4 00.4 
39.0 147 '41.5
-41,4 .34,0 -34.9 -16.' 29.0 40.0 67.4 73.. 73.4 79,4 79,7 82.0 147 -52.1 '40.6 -35.9 -32.5
-14.4 3,0 59,5 65.fl 74,4 79,4 70.4 70.9 
41.0 147 -59.6 -39.4 -35.' -29.9 -19. 5 38.8 56.5 66.3 74.8 79.4 70.9 80.4 
42.0 142 4.6 -41.5 35,9 "32,3 17.# 3,9 57,9 55.0 73.0 77.4 79.0 74.5 
43.0 130 .57.5 -41.0 .37,9
-31.1 -13.0 20.7 55.0 65.0 74.5 76.4 94.7 81.18 54.0 140 -45,9
-47,5 35.8 -29.4 -12.' 20.0 59,0 69.3 69., 75,4 07,9 99.0 45.0 1318 -51.5 -43,4 .35,0 -27.5
-10.5 26.3 65.0 69.4 72.. 77.4 80.1 00.4 46.0 137 -53.6 -47.4 -38,0 *28.1 -4,11 2'.S 87.4 72.7 76.0 79,1. 03.4 91.0 47.0 130 -50.8 -44,4 -32.0 -20.1 .0,4 28.9 58,0 79.9 75.. 80.9 80.3 80.40 46.0 131. -5'.5 -57,6 .35,0 -19.2 -6.7 22.5 60.4 77,9 80.0 83.5 94.1 96,7 49.0 130 -8 7 .0 -40,7 -38.0 -17,9 -5.8 10.4 60.7 04.' 83,n 43,0 99,4 84.4 50.0 127 .40.3 -35,7 -53,1 -16.4 -5.0 10.9 74.4 91.2 84., 85.9 07.9 99.0 51.0 127 -38.8
-33,0 -29.' -10.5 -5,4 20.5 74,9 91.0 85.4 89.9 12.1.9 408.0 52.0 115 -31.1
-30.' -25.' .9,1 14,9 50.0 95,8, 94, 95,0 107,1 107.7 53.0 112 -40.3 .33,9	 -32.' -29.0 -.0 19.0 70.1 84.9 914,n 458,0 109,7 120.9 54,0 1SI -3 7 .2 -37,0	 -35,7 -24.0 -4,0 19.5 70.8 89.0 94.7 400.3 420.4 120.7 
5,0 91 "34,5
-31.9 -20.4 .5.0 24.0 78.5 87.5 95., 410.4 111,1 411.0 56.1) 94 -44.2
-35.' -16.0 -3.6 29.0 77.' 92.0 109., 419.9 419.3 119.5 51.0 67 .30,8 .'3#,5 -14.9 -4.4 27.5 79.4 91.7 103.5 456.4 404,0 407,0 58.0 51 -49.2 -35.9 -15.4 .6,0 21.9 81.0 96.5 93., 44.7 97.' 97.0 59.6 318 -32.0
-21.4 .9,0 27.9 60.9 95.4 514,1 111,5 111.8 116.0 62.0 27 "1 9 ,5 -14,0 .4,4 35,0 50,5 87.0 125.. 129.7 125.9 425.9 
61.0 15 '10.8 5,0 39,9 8,_S 104.9 101.9 499.0 402.0 62,0 0 .4,7	 Po,lt)v,j, *lud fr	 th	 ii ( 31. 45,5 74,7 100.4 100.7 100.9 400.9 150.0 Nog#tjve i* wind from th* be,d (105'). 50,fl 80.9 94.1 04., 98.0 90.2
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HEAD AND TAIL WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 12.13
ANNUAL DATA SOURCE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs)
EASTERN TEST RANGE $28191 COMPLETED 0 to 2? 00, PATRIC K APR, 1 28• 4 N 80 36' W JAN. I, 956 80 NOV. I?, 1958 RAWINS050E FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 21 6,,. CAPE KENNEDY, 5 28' 29' N 80 33 W NOV. 8, 936 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 4,.. op CAPE KENNEDY, 5 28' 29' N 80° 33 W JAN. 960 to DEC. 31, 961 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION,	 AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY
- 
2KM) SBS SPEED	 bEG) 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000	 97.120 99.000 99.885
MAX	 DIR 
SPEED (DES) 
SFC 876, IZ.0 -9.6 7.3 .8.2 '9,9 .3.6 0.7 .1.5 .3.7 .5.2 .6.7 •9. .Ij. 
I'S 0764 '35,0 I7.5 1I.6 .9,9 -8.3 -5.3 .5.5 '5.3 017.1 '13.3 016.9 021.6 '27.5 
2 . 0 8766 011.0 I6.S 10.5 -8.5 -6.5 •3•9*I.0*t.o*19.0*17,5*20.B '27.5 '33'o 
3.0 876, .79.7 -Ic.? .9.2 7.3 5.3 -2.! .2.5 .11.0 .i'.7 .21.7 .25.2 .33.5 .91.o 
4 . 0 818, 2I.0 I3.7'8S -6.7 -9.9 -1.4 03.8 '14.0 '21.7 025.3 *29.8 oq,5 '51.0 
5 . 0 8768. 2S'U l3.3I.96.59.6 •I'0'5.4'I7.q25.7'7.9'39.9 '.47.0 065,8 
6 . 0 8766 2'l.O 1 3,58,36.8'!. 7
_0•8 '6.7 '20.9 *79.5 839.6 ,39, '99,8 •67. 
7.5 876, 2'.0 I4.5 9. 6.8 -9.0 -0. ............................... 79, 
8' 076, 26.0
-t 4'99'77'95.7-0'7*l5.6'28.0038.2'9't.9099.8863.1087.0 
9. 87,, 22.0 I5'' 10'S 8.4 5.5 .0.6	 '12.9 031.9 •93'l *q9.7 056.3 *77.5 809.0 
l0'U 874 26.0 1' lI2.3_9.96.3_l.90I q,3036.0,#8,2*59,162.28 76.3 io9. 
II'S 974O 28'O 21'I 1 l'zI0'56'90'3'I6.939'S•52.l'59.S'86.7'55.7859.5 
Il'S 0166 31.0 23.5 I5.9 1 1.0 7.b'O'I 019.5 091.8 59.S'6I.3 *60.3 *86.0 099.0 
13.0 8766 38.0 23.2 -18.9
-I 2.6 -7.8 ,0'3'ZI.l'qz,o,43.7 .60,3 .66.9 .82.0 .09.0 
1907 676* 200 2t.t IS.4 1 j .77.8. O . 0 020,3839.I 'q9.7 '56.0 *61.9 '79.6 886.0 
IS'S 8766 18'O 280I3•3_I097o3_0•7*I7.5834.0*43.l890,059.889,5.5073, 
16'S 8764 20,0 l 6'0I1.S9'91.3-2.2013.1028.7*36.7*4l.7,96.9855.5*65,o 
1 7 'S 876* 17'o
-I ............. 9.1 .4.2 '0.6 023.2 '30.6 '39.7 *39.0 897.6 058.8 
8 . 0 8764 1''U I 5'? 12.6	 1I'3 9.0 -6.3 ''4.3 016.8 *23.8 *27,6 031.2 *38.5 *56,0 
1 9 'S 6766 21,0
-17.1 1 ....... 2 .Ii,6 '8' So'S'Io'9'17'1'21.9'25.7•32.7''i8.Q 
20'S 676* 28.Ø 21'3 17.9 -16.3 1'I.S I 5'S 5.9 06,9 '13'8 I7.2 '20,7 '28.0 '0,0 
21'S 876, 39,3 23.8 1'.9 1809 18'3 l2'I 7.6 06.2010.6 *19.0 '17.5 029.7 '33. 
22'S 8166 34.5 25.l -21.1 .19,6 -17.7 3'S 3,5 *9,3 .9,9 '13'2 016,5 025,8 '99.0 
23 . 0 8766 4I.0 26.2 22.!	 -20.6 -18.9 IM'6 '4.3 .9.2 .9.9 *13,7 .17.2 .26.0 .36.0 
24 . , 8766 45.Q
-27.0 -23,6	 -21.7 !9.9 i5,8 '4.6 *5.1 *11.2 *15.2 018.9 *27.7 *31.0 
25 . 0 0766 30,7 29.fl 25.5	 -22.9 '2,7 6.3 9,9'6,9 '13.9 °17.9 021.9 .29.7 37.5 
26'S 0766 35.l 35.826,223,9 '21,6 t6.8 9.l '7,7 '16,0 'I'.' '75.0 '33.1 '07'o 
27 . 0 6786 . 96,0 32.327.325.0'22.5 .j7.3 '"4.0 9.3'l8.2'2I,025.8 '33.3 '9''o 
26.0 9199 30.2
-29.' -27.9	 -25.' -23.4 .70,0 -4.4 19.9 15.7 23.' 26.' 32,8 34.4 
29,0 9224 38.4 -31.9 -29.'	
-26.' -24.5 .10.0 .10,9 19.7 23.8 25., 29.' 39,3 86,4 
37,3 1244, 3',S -34,5 .79,0	 -27.1 -25.2 .10,6 5,9 16.8 26'fl 29,8 33.5 49,3 471.9 
31.0 126? 34..3
-35,' -39.1	 -29.' -29.7 25,4 5.5 19,1 27.5 32.. 37.1 43.3 46.3 
32.0 8279 90.6 -45,9 -39,9	
-2'.' -26,6 .22.0 .1,7 27,7 35.5 35,9 30,1 45,9 89,7 
33.0 9294 48,4 .60,2 .34.0	 -37.2 -27.7 2'.7 -9.9 2'.' 35,0 37.7 42.6 50.5 59,0 
34,0 9314, -54.7 -57,' .38,6	 -39.' -27,9 71,6 -0.1 25.5 36.' 40,, 44.9 59.2 69.8 
35.0 8331' 67,O -65.2 -30,'	 .31,0 -30.' 21,0 0,8 26.5 37,0 47,* 40,9 59.2 92.9 
30.0 9333 6 7 .6 .63.7 .37,0	 .35,9 .35,9 73,2 0,0 26,4 30.0 45,4 51.' 65.6 54.9 37.0 9334
-7 3 .2 -64.' -39.8	 -35,' -31.9
-25,1 0,5 27.5 60.7 47., 54,' 66.7 71.8 
36.0 9340,
-81.6
-67.' -99,3	 -37,fl -33,6 25.4 0,5 20.9 '47.7 40,9 59,0 70.7 80.9, 39.0 9357, '76,8 -70,2
-45.8 .38,1, -34,7 .26.1	 .fl,5 30,0. 148.fl 49, 50,7 79.2 79,7 40.0 1357 "89,0 -67.2
-92,5 .30,' -36,1 -27.6	 -1.0 39,3 46.0 55.' 50.8 79.0 70.9 41.0 8357 '85 .3 -66.2 .45,0 -42.2 .37,0 2'.9	 .0,7 38.5 47.0 5,,. 671,8 70.0 89.1 
47.0 13149
-69,7 -65.0 -47,4 .49,5
_35,0 -30,0	 .1.4 39,7 55.' 56., 62.9 77.0 79,5 43.0 1334 .40.3 -63.0 -49,0 .46,1 .41.8 .33,8	 .2,9 37.6 53, 57,. 61.0 76.2 88.9 1414.7 7322 .94.4 .50.2 .59,5 I49,6 .45,0 35,9	 .7,4, 35,6 53.6 68.' 63,0 75.2 80.0 
45.0 1505 -80.3
-05.' .54,9 .59,8 '.147,3 .35,7	 '.1,9 36.5 57.5 64., 60.7 03.5 90.0 
48.0 1287 . 90,2 -611.9 .57,0 .57,0 .44,7 .37,9	 .0,', 37.7 60.7 50,8 73,0 79,3 01.71 
47,0 1068 -98.1 .6*.7 .59,7 .56.8 .50.2 .30,0	 -0.5 38,0 63.8 71.9 75,6 95.3 80.4 
48.0 9234 -78.1
-63.5 -59, -56,9 -50,6 145,7 7,3 45.1 66.6 78,, 79,0 87.3 90.3 49,0 92111 6f,,1 .65.4 -55.8 -59,6 .57,9 30,.0	 ..... 2_fl, 42,0 69.3 79., 82.7 80.2 90.3 
50.0 9175 -50,7
-65.' -60.' .57,0 -57,7 '30,3 0,0 44,4, 70.5 77., 93,4 07.7 90,0 
51.0 1131 .77.5 .67,7 .57,6 .50,9 .53,0 .30,4 3,0 44,5 70.0 70,1 85.7 905.5 906.0 
57.2 1071 -75.0 -70.' -64.8 -62,' -58,3 .38,9 5,6 49,7 70.8 79., 07.5 106.6 807.9 
53.0 1011 -83.3 .70.4. -65.6 .60.0 -54.3 -40.' 9,5 40.2 70.4 80.8 90.9 700,9, 900.0 
54.0 924 -79,1
-73,' -63.' .50.2 -53.7 .45,0 4,8 59,0 79.0 88,, 99,9 908.7 920,5 50.0 8411
-84 .7 -75.' -64.' -65.' .55,5	 . 4645 55.5 .75.0 88.9 904 99.0	 - 911.2 58.0 743 7'.4 -60.0 -67,1 -671.6 -56.2 40,5 5,2 53.' 73.7 05,6 95,0 910.0 110,0 
57.0 6411 -70.1 '55,3 .59,2 -56,0. 'III .6	 .	 .6.0 56,8 70.0 88.8 98.5 117,1 819.6 
58.0 594	 .77,4
-65.' -63.' -57,8 -42.9 7.9 58,0 74.9 95, 95,' 725.3 126.1 
5,9 39.5	 -71,2 .10,, -68.'. .59,7 -42,5	 ......5 53,0 79,7 05.n 97.8 811.4 811,9 
68.0 273	 . 75.7 -74,9
-65.' .50,3 43,6 5.0 55.' 88.4 93,lo 800.5 929.6 925.9 
61.0 LOs	 -81,5 .70,7 .75,7 .40,3. .57_A._ ,40.._ .58,O_ S.1.9....... 99.9 991,! 904.6. 908,0 
62.0 124	 '92.5 -76,9 .75,6 -65.0 -57,3	 -9.0 66.9 84.9 90., 900.0 912.0 912.2 
63.0 76	 -82.7 '.77,5 .72,5-. .50,6 4.3. 59.8 05.5 93, 97.9 4.fl 09.8 64.0 4'4	
-89.8 .75,0 .55,5 .37,0 5,5 55,' 83.5 05., 934.5 834,5 834.9 55,3 39	 -59,9
.07,9.. -50.0	 .	 .17,0 - 80,0 70.9 70,6 79.3 71.0 71.1 
68.0 29	 .80.1
.55,5 .143,8	 .3,5 51.7 54.5 57.6 67.9 9,9,9 60.2 
67.0 26 -980.0 Po, j t j,o 00 wi,,d fro, the toil	 (2850). .50,7	 . -19....	 .0.5 . 52.3. 64.0 106., 107,fl 907.3 107.4 
64.0 211	 '57.2 Oogetise 1, wi*d fro, the hood (105'). -52.5 '50,4 0.5 105.4 116.5 117.. 117.9, 117.0 917,0 
69.0 26	 145.7-_-.------- .41,7. 27.0._ ....8,0 . 51,0 110.1 110.0 918.5 119.7 819.7 
70.0 25	 -64.3 -42.7 -37,0	 .9.5 67.9 929.9 135, 135.7 931,5 131,5
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 13.1
DATA SOURCE JANUARY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.us)
EASTERN TEST RANGE 
SER1AI. cOMPLETED 0 to 27 ko, PATRIC K	 AFB, 7 28' 14' N 80' 36W JAN. 1,1956 to NOV. IT, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 ST 6,4 CAPE KENNEDY, 5 28' 29 N 80' 33 W NOV. Ia, 1956 to DEC. 31, 1967 
8681850851 FLORIDA 
ROCKETSONDE 28 k. op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. 1,1960 to DEC. 31, 967 
________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(RN) BBS SPEED	 (DES)	 0.135 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.868 SPEED COEGI 
SFC 7'l'l 10.0 -9.9 '0.3	 7.j 5.6 .3.5 -0.9 •J.9 .3.6 *4,5 05.5 .7,9 0j,5 
4'O 744 I7.0 I9.9 '11.8 10.0 -' .0.3 .7.0 011.5 016.1 *40,4 '22.9 *27.0 
2 . 0 799 -25.0 -23.9-11,8-9.5-6.8 .3.0 '0.7 *8.5 i9.I 007.0 +18.9 ,23.9 8214,0 
3 . 0 7149 -27.0 -12.7 '0.0 6.7 .2.7 *2.9 010,3 *15.8*20.7 023.2 *33.9 035.0 
9'O 7914 29.0 25.9 '43.8 'IS'S 6.1 .4.9 03,9 *z,l4 018.8 '23.2 *25.5 833.9 '94.0 
5 . 0 798 '34.0 -25.9 -16.2 -12.0 -6.0 -l'2'S.3 I9.I 21.8'27.6 030.4 *38.9890.0 
6 . 0 7149 '33 . 0 '26,9 17.5 _13.06.9.O.t*7.3006.502I.630.6039.8 099,9 98. 
7 'O 7914 26.0 25.9'17.5.13.O't.I 0' 7 *8,0 019.3 *20.6 035,5 ''40.5 095.9 99.o 
8 . 0 799 '25.0 '29.' I9.5 19.7 '8.4 -0.9 09.8 •21.7 '31.6 .40.0 *96.5 053.9 
9 0 7'9 '32.0 79.9 2.5 -1 '4 '3 8 '°-0' 3 'IO .7 '23 . 5'33'''93 . o°9.2'S7' 9 6l. 0 
10.0 744 34.f 22.5 -IS. 29.5 .11.302.3*38345.6052,7 '62.9 '69.0 
11 . 0 7149 -31.0 -22,2
-15.7 9'9 -0.9	 .13.0 .2.3 .40.2 .46.6 053.7 .62.9 *74.0 
12 . 0 794 -30.0 35.9 '2242 16. 09.S'Q'2*I9.3*29.'4*40.9'46.6 0 59.5 .63.9 065,0 
43'O 749 '26.0 29'' -16.2 -10.1 -6.8 01.8	 043.8 '27.9 036.7 093.2 *95.7 057.9 •59. 
14 . 0 794 19.0 -16.9 '42.4 -40.5 -3.9 01.8	 '42.3 024.8 033.9 039.0 092.1 099,9 052.0 
45 . 0 799 '17.0 -16.9 10. 7'6.214.?*I•6*I4.4*2Z.6*29.O*32.8038.2099.9n96,o 
46 . 0 749 '1 9 'S -16.' 9.9 8.2 .3.7 *	 '9	 '10.4 *19.9 °29.8'27.8 *30.2 035.9*39.0 
47 . 0 799 15'O I9'' _IO.7.7.7_4.3*5.I0t.Q*I5,8,20.72l4,5*2S.6*32,903ó,Q 
18.0 799 -47.0 'II.9'9.6'7.2 -'4.3 .5.3 05.0 '42.0 '47,4*49.2 020.3 +23.6 '29.0 
1 9. 0 794 '13.0 9.t'6.8 '5.14 3.9 .0.6*3.3 08.3 042.8 I5.8 047.0 '23.9 25.O 
20 . 0 799 '49 . 0 -11.9 '7'S'5.7'4.2-I'6I.7'6.IO9.6'I2.9'I4.3o46.9* 49.0 
24.0 794 '18.0 '8'7	 -7.1 -5.0 .2.0 *4.0 .4.8 .7.8 *9.6 *11.8 *49.9 *48*0 
22 . 0 799 'IS'S 1I.9 -8.0	 -6,8 '5.2 .2.4 *0.8 .4. 7 0 8. l 'lO.O 013.7 *47.9 023,3 
23.0 799
- 1 9 .0 I3.V '10.2 '1.0 -5.3 .2.3 *0.6 05.5 *8.6 011.5 *16.5 '24.9 *26.0 
29.0 799 -18.0
-13.9 11.4 1.3 '3.3 '2.9 *0.9 *5.6 *9.0 '11.2 013.8 *17.9 *29,0 
25 . 5 794 13.p '40.5	 -8.1 5.9 .2.2 *1.6 +6*1 'IO'O 012.7 016.1 *21.9 *25.0 
26 . 0 799 '49 . 0 '13' 1I.8 -8.7 6.4 -2.2 '2.0'7.l'12.6 *I6.2*I1.6*22.9*28.0 
27 . 0 599 17.D 14,9 '40.7	 .8.7 -6.5 •i.7 2.3 .9	 I *19.6 *48.6 022.5 026.9 * 35.0 
26.5.-- LOs--- _*,3 .4,0	 2.0 -I.', nc cTo io.. 
29.0 107 -7.9 '7.9	 '6.1 3.5 0,7 4.5 19.1 96.4 19,6 19.0 20.7 20.9 
36.0 -.	 109- ---9,7	 ........ -0,7	 -9,9 -2.6 1.0	 - 8,3 15.7 11.0 20.0 21.0 22.5 22.9 
31.0 104 -9.9 -7,0	 6.5 -0.9 I., 0,8 19.5 20.9 03.' 24.9 29.4 25.5 
. 32.5. 113 '16.0 '19.0 -10.8 '2.7 '.7 9.'. 17.1 29.9 23.8 59.0 39.7 30.9 
33.0 its -19.7 .19,8 -4.6 9,8 9,! 16.3 22.4 27.0 30.0 39.7 31.0 
38.Q L1-7. .315,5__ ..	 . .20,.	 .15......-5,t.. ,5,7_1 . -7.'	 -.-. is., 23.' 25,, 54.0 20.9, 29,7 
35.0 116 '28.0 '10.'	
-19,5 -10,0 -0.1 5.5 15,0 24.' 27.8 29.3 29.9 20.2 
36.8 - -1-Es '10,4 - .17,8	 .i3. .10.6 -9,6 7.' 15,3 25.6 27.0 27.0 30.0 30.7 
37.0 114 -29,1 • -11,0	
-13. 7 -12.! -3,fl 7.7 16.3 25.4 26.9 31.0 32,7 32.9 
38.0 its '1 9 ,5 -14,9 13.8 -11,5 .9,8 8.1 17,0 55.! 20,5 34.0 39.4 35.7 
39.0 117 -1 7 .2 -11,9	 -12.9 -7.1 -2,! 9.0 19.9 57.+ 32.' 39.9 37.5 37.5 
50.0--- 195 --p9.7- -15.'	 -18.4 -	 -3,3 -9.7	 ---- '.9 19.4 26.9 31.8 36.0 38.11 39,5 
81.0 117 '37.7 16,0 -15.1 '11,! 0,6 9.' 207 24.' 35,9 34.9 39.8 39,9 
42.0 1018 -37.3 .19,0	
-13. 4 -7.2	 - 0.7 19.4' 29.5 32.' 39,., 34.0. 51.9 99.' 
43.0 111 -25.9 -21.9	 15,7 '48,1 .2,9 19.0 22,9 35.18 30,, 40.0 41.9 44.0 
44,0 117 -22,5 -20,0	 -10.8 -6,4 2.9 90.6 22.7 37.0 39.8 47.0 49,9 49.18 
45.0 iii -28.9 -23.0	 -18.' '9,'4 0,' 13,5 24.4 35.5 49.7 50.0 44.! 53.1 
44..2--. i1-40 .28,2 -24,8 -29.5 -10.0 9,8 15.0 29.9 36.5 42.. 59,0 59,' 59,0 
97.0 1SF, "20.4 - -25.0	 -17.4 .0.1 9,0 55,' 39,0 45,7 49.'. 59,0 69.2 65.8 
448.0 --104- 39.5 - -21.9	 15,8 .44,0 -	 .4,18 -
	 --17.' 37,0 43.4 40,, 51.9 79.7 71,2 
49.0 100 '36,5 -37,1' -15.' -11.0 1.8 10,9 31,2 44.0 51., 53,9 72.2 75,48 
52.0 104,- -418.3 .44,0 ,j5,0 -14.16. - -0.1 ------ 10.7 31,4 47.4 52.7 59.0 9,7,4 67.1 
51.0 So -4 9 .S -15.9 -17.1 9,5 10,1 33,2 41.4 5!,, 59,1 50,2 59.0 
52.0._..8-o_.oSE,9____---------------_.._-.. --2I.fl--_-'.3.6__-_I-_..___oj..a....__ 30,5 42.1 44. 53.0 54,9 54.3 
53.0 83 -58.9
-59.! -11,9 1.7 99.9 31,' 41.0 59,, 53.! 53.5 93.7 
59.0----- 77 ----31.8 -. -- '17,8- -19,4.- -----5,-I.-. -20.7 39,6 51.5 50.9 53.7 53,5 53,8 
55.0 - 54 -2 9 .1 -19.9 -0,9 7,' 10.2 33.9 42.9 59, 59.' 59.7 50,7 
56.0-- -	 57--
-2 9 .9 -19.7 -13.1--.- -.6,0------ 29.5 37.0 49.0 59.' 52.9 62.6 63.7 
57.0 46 -20.4 -28.9 -19.7 7,' 39,2 30,0 47,7 54,9 57,o 67.6 57.7 - 
5&..0.__24._e25.6............. -.	 ._. ..______...mt3_7.._ I.'	 _22.3..43,9_. 61.7 71., 70.9 717 71.7 
59.0 18
-2 7 .4 -3.4 21.2 47.1 50.5 50.7 50,0 54,1 50,0 
64J.0__ 12_.'27.-7 -11,8----- - 17.0	 - 89,8 44.4 58.0 418,4 84,7 518,7 
61.0 7 -24.3 4.! i'.9 20.' 44.7 84., 53.9 45,! 84.9 
62.1. .0,	 - 18.9. .	 -- .10.0 49,9 43.0 49,8 86.9 85.! 46.1 
, 53.0 8.3 19.5 46. 46.7 46.0 44,0 47.0 47,0 
._______._48..9..... 47.-'-	 -- 47.4 67.7 47.7 47,8 87.4 
.55.0 9 4.5 17.5 30,7 40.1 SrI., 40,0 40.7 40,1 








1. wind from the -	 0 rrght (195 ) 4.5 29.9 29.' 29.0 30_fl 19.9 39.9 
69.0
,
4 0.6 0eg*tivo 10 clod from the left	 (005'>.
------- 16.5 - 
10,9
















RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 13.2 
DATA SOURCE FEBRUARY 
T ELE09TION LOCATION 
TYPE	 DATA 1.EVATbON STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.tsrs)
EASTERN TEST RANGE SERIAL	 PLtO to 27 6,,, PATRICK	 APR, 7 28' 44 N 80•
 56 W JAN. I, 1956 to NOV. IT 956 
R99INSONOE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAl.	 MPLETED 0 to 27 6.,, CAPE KENNEDY, 5 28 29 N 80' 55 RI NOV. 18, 1956 to DEC. 31, 1967 
RAWINSOIISE FLORIDA - 
ROCKETSONDE 286,,, op CAPE KENNEDY, 5 28'29'N 80' 53 RI JAN. 1,196010 DEC. 31 1867 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION. AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE, ALABAMA 
ALT. NUM	 MISS	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR (KN) BBS	 SPEED	 (DEe)	 0.135	 1.000	 2.280	 5.000 19.900	 60.000 84.100 95.000 97.720 99.000 99.665 SPEED (DEGI 
5FC 674	 17.0 8.4 -7.2 '5.6 .3. I 0.5 *2.3 04.5 '6.0 01•3 °II'S '42.0 
1.0	 - 618	 -15.0 .14_I -9.0 .6.1 .2.7 .1.6 *0.1 *13.1 *17.7 *20.3 .26.0 .27.0 
0 . 0 678	 13.0 11.O 9.5 -6,7 .1'' *2.5 09.0 •Il.3'I9.2 *22,5 *25.5 '26.0 
3.0 678	 -17.0 13.4 '8.? 6.6 .4.0 *35 044.3 017.3 049.9 023.9 '29.6 '30.0 
9.0 618	 -17 . 0 15.I .9.3 6.O .0.6 05.0 *43.3 *20.0 022.2 *26.9 *37.0 *38.0 
6'O 678	 19.0 19.I '9.8 -5.8 .0.6 06.9 016.2 '22.2 *28.1 *30.5 '31.0 *38. 
6'O 678	 22.0 •15.l -9.8 -8.6 -0. l'8.S'IO.I'26.0'30.8 .33.1 '39.6 °90.o 
. 7 . 0 678	 -25.0 14.2 -10.7 '5,6 .0. I 09_3 '24.3 *29.2 035.5 0 30,6 *90.0 099.Q 
0 . 0 678	 '28.0 17.I 10.8'7.90*0°I0.2'23.5032.1'36.5"1I.I*59.0°S5.Q 
9*0 678	 -2 9. 0 lt.I.12.8t.I.0'0011.3*26.5'35.840.5e96.7*53.0°55.O 
10.0 670	 -3 9 .0 -21.6 -16.3 -9.5 *0.2	 *42.0 *28.6 *37.8 *02.5 *54.2 '62.0 *63.0 
II'O 678	 -51.0 '25.4 '16.59.802'13.2'30.7°5l.''.6.8'53.I*7l.5'15.0 
12 . 0 606	 '49.0 21 . 2	 .15.7 .10,8 •0.3	 *l'I.2 '31.5 '0.8'.6,7'59.0 069.0 070. 
13 . 0 678	 -36.0 6.9I3.97.6*l.1'I3.7'29.2'39.8"13.8'98.I*64,0 65.0 
19 . 0 678	 33.0 16.2 .40.8 6.0 *1.7	 •13.3 °Z6'Q 039.5 *39.5 043.8 '60.5 054.0 
15.0 610	 -40.0 1 4 . 2 -7.3 '3.8 *1.5	 11.7 *24.9 *27.5 032.4 34.2 *145.0 *lI43 
I60 670	 '30 . 0 -12*2-7.2-3.5 04.4 •9.7 019.1 •7I.7'31.5 *30.6 *33.5 *34.0 
I70 678	 20.0 12.2 -5.9 3.3 *04 *7,3 '14.7 '20.0 '29.4 *26.3 030.0 '34,0 
10 . 0 670	 Z0.0 '13. 1	 .7.1 3.8 -0.5 •5.0 *11.5 *16.1 019.1 *20.8 *29,5 025.0 
19 . 0 678	 18.0 '11.2 '5.9 3.ó -0.' *2.8 •0.2 *43.4 *19.9 *17.6 026*0 '27.2 
20,0 678	 12.0 .7.5 -6,3 '9.9 -2.1 04.2 *6.1 *40.3042.8 05.1 '23*0 '29,3 
21 . 0 678	 '20.0 13.I	 -9.6	 6.6 -3.3'0.l*4.208.3'I0.7'19.7'22.Q'23.0 
22.0 618	 31.0 -11.6 -8.5 -6.9 -3.5 0.9 *3.3 .6.3 07.9 *40.5 2U'0 024.0 
23-0 670	 21.0 11.2 -0.3 6.9 -37 -0.9 *3.4*6.9 '9.1 *12.2 *18.0 *19.0 
24.2 678	 '11.0 .8.9 -0.0 -6.7 .3.2 -0.2 *3.4 *6.6 *0.5*10.1 '21.0 '22.0 
25*0 678	 16.0 '44.5 -9.8 6.9 .3.6 '0.3 '3.2 *6.3 *7.7 *8.6 043.0 *44.3 
26 . 0 678	 15.0 12.I -8.3 -6.0 -3.7 -0.2 *3.6 *6.1 *8.6*11.0*14.0 '15.0 
27 . 0 678	 '53.0 '11.4 -8.1 '6.4 .3.90.I*lI.0*7.209.4lI.6*I5_Q* 16.0 
29.0 82	 -6,5 .	 -5;, .7.9 -1.6 7.0 5.5 9.6 10.8 13.' 14.14 16.2 
29.0 82	 -9.1 -7.1 -6.0 -1.4 0.9 7.8 99.7 19.. 12.1 12.7 12.9 
30.0 82	 -9.6 9.8.	 6.5 .0.4 8.1 19.0 14.0 14.0 17.' 11.0 17.9 
31.0 99	 -9.7 -9.' -4.0 11.8 5.9 1'.5 16.9 17.0 19.1 09.7 19.7 
32.0 81	 -10.3 -7.4	 -6.0 hI 9. 18.0 15.4 26., 26.' 77.0 27.9 
33.0 89	 -9.5 .7.0 S.A -1.0 7.2 18.fl 17.' 19.9 22.1 2.7 02.9 
34.0 9g... -10.7 .9.4 9,7 .,7 5.2 11.44 15.4 17.0 22.1 93.1 23.7 
35.0 100	 -19.3 -19.0	 -18.8 -11.9 -1,0 1.7 10.0 19.' 19.0 22.0 22.6 27.4 
36.0 109	 -27.2 '9.9 -1.8 4.0 19,9 19.9 211., 20.1 2.4 22.5 
31.0 105	 -16.8 -12."	 .9.7 •2.0 9.5 11.9 16.9 17.6 15.0 20.5 20.', 
38.0 107	 -16.2 .14.8	 -12.9	 -9.6 -3,' 6.0 14.0 t°.9 20.6 21.0 77.5 22.6 
39.0 109	 -1 9 .5 .17.8	 .13.5	 .12.4 -9.7 5.7 15.0 20.1 29.0 26.4 24,7 26.9 
40.0- -155
-0 7 .4 -19.0	 .j5,5	 -114.6 -2.8 .5 19.5 25.'	 - 22.. 26.9 40.3 40.9 
41.0 112	 -46.2 _js.0	 -10.4 -2.1 7,0 25,5 25.' 35.9 44.0 67.9 49.1 
42.0 . 1014	 1°.5 -13.9	 -12.6	 -9,6 -0.9 9.6 19,' 24.1 36.14 37,9 49.2 69.5 
43.0 109	 '20.5 -12.0	 -12.5	 -10.7 .1.4 1*? 21.0 29.9 37.9 40.0 50.7 51.9 
44.0 1514-	 2.1.5 .16.8	 ,18.0	 -9.9 2.n i.0 29.5 32.9 50.* 51.0 55,0 59.' 
45.0 1014	 '19 ,0 -17,9	 -19.6	 -5.9 7.6 15.9 26.6 34.1 45,6 62,' 64,9 65,0 
45.0-. -102-- .43,7	 .. -11.0	 7,7	 .2,5 4.9 16,2 29.4 34.41 45., 69.7 72.7 72.9 
47.0 102	 '16,7 -10.5	 .5,?	 -2.9 5,1 16,9 29.4 37.0 411,, 69.0 70.9 70.5 
48.0 .9o--- -20.1 .5,9	 _t.I 9.° 15.5 29.6 39*1 44.0 50,5 60.8 60.8 
49.0 95	 '05.9 -3,9	 -0,2 9.7 16.1 29.0 37.5 42.. 51.9 52.2 52,44 
90.0---- 95- -36.3 - 5,0	 1,7 6.1 16,0 27.' 35.' 37.0 51.' 59.6 51.6 
51.0 93	 '43,6 .3.9 1.1 5.7 14.0 27,9 35.4 50. 52.2 53.7 53,4 
__________________ - .	 -	 -- -7.2.3.0.. .	 7.2.._15,7 -	 30.7 82.0 52.m 53.1 53.5 53.9 
53.0 7	 .51.9 -9.0	 2.7 81 17.0 311.7 4.7 50.' 52.' 52.6 52.7 
54.0 .811, ..'56.7 -10.6	 1.7 ..	 6.5.. 20.3 35.6 92.7 59.0 53..9 .53.9 53.9 
55.0 60	 -49.8 0.4	 2.0 5.9 24.0 40.5 49.0 51.6 53.4 53.9 55.0 
56,0 - 50- '46.9 -2.9	 1,3 6,5 27.0 36.1 59.5 57.0 59.7 59,9 55.11 
57.0 55	 -56.0 .5.0	 35 6,4 02.5 35,8. 53.4 54.0 716.7 75•_i 74•4 
58.0.__ _38__494..._- _.- .__..7.0-_-.1t,2 ---- 22.9 32.8 55.1 54,, 514,5 54.7 59,7 
59.0 27	 '19.2 2.4 6.7 27.5 36.9 41.7 4?. 42.5 42,7 42.7 
60.0	 . 20__-14.3 - .19.0 - .17.2 30.2 39.0 93.0 49.' 49.' '85.3 49.3 
61.0 12	
-17.9 17.1 34,0 40.0 59.1 51,0 59.0 52.0 52.2 
62.0 7	 '21,0 . IS_I 39.5 34.9 80.0 50.7 50,0 50.7 50.2 
63.0 4.	 29.1 21.0 80.2 60.7 60., 60.9 90.9 60.9 
64.8-----.2-.. 20.3--- ------ -	 --------------- _._._..__.. _.20.I 30.7 39.0 39.8 39.0 35.14 30.0 
65.0 I	 29.5 25.9 
66.0 '	
- 27.1 95,9 24.0 29.5 24.4 28.6 25.6 24.2, 
67.0 I	 6'.9 47.5 
68.0
--3	 -	 14.1	 -. Pooitive 10 wind from the rigbt (195'). 47,9 75,6 76.9 76.1 76.1 16.2 76,2 
69.0 3	 47.5 Nog6tLve 1* Otod from the loft (015'). 33.5 34,1 55.4. 38.9 35.9 348.5 34.5 
78.0- .	
-----3- -..	 9.4--	 - ---- -	 . 27,9 - 34.6 39.0 35.1 35,14 35.0 - 39.2
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 13.3
DATA SOURCE MARCH 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION NSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (mstsrs)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 km PATRICK	 AFB, 7 28 14 N 80 36 * JAN. I, 926 to NOV. IT, 1959 
RAWINSONDE FLORIDA (CAPE KENNEDY, A..ORIDA) 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, S 28' 29 N 80 33 W NOV. 48,	 956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETS0NDE 28km op CAPE KENNEDY, 5 28'29'N 9033 * JAN. 1,1960 to DEC.31 967 
- FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, 	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 (0601	 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.120 99.000 99.865 SPEED (0691 
SIC 799 '43.0 .44., -8.5 7.5 5.9 -3,2 0.$ *2.4 09.4 45,6*6.9*9,902.0 
I'S 74l '20.0 '13.9 11.0 .9.8 7.0 -3. 7 04,3 07.2 044.6 I5.0 .47.5 *49.9 '240.0-
2'S 749 I7'0 "15.9 41.2 .0.0 "6.0 -2.6 04.0 *8.2 °42.9 045.6 *47.0 023.9025.0 
3 . 0 799 29.0 -16.9 -40.7 -7.5 5.7 ..2.3*2.44*9.545.0*19.l*2S.0*26.9*31.Q 
4 . 0 799 -23.0 I40.9 -40.6 -0.0 '6,4 .2.2 2.7 040.7 017.2*21.14 526.7 '32.9 039.0 
5 . 0 749 20.0 -l0.914.S.0.06.3_l,603.8*4I.9048.0022.6034.5037.4038.S 
6 . 0 749 21.0 -41.9 '.12.6 '.0,2 '.6.5 -4.4 *4,9 '44.9 24'3 027.0 032.5 *46.9 52. 
7.0 7144 '. 1 9 .0 10.9 -44.5 -40.6 -6.6 -5.9'6.2I6.I29.0'344.534.7'57.9'50.Q 
8.0 7444 74.5 i9'9 '.16.4 -42.0 6.5 .S.0 *1.0 •jO.j 021.6 *32.5 037,5 *99.9 '8O.D 
9'O 749 24.0 23.918.5_42,5_t.S4,507,7*20.9031,I036,65944.7063.9572.0 
IS'O 799 -2 9. 0 -28.9 '24.5 -IS'S -40.0 _20 *9.5 '23.9 *33.9 094,5 *55.8 62.9 '70.g 
44 . 5 744 36.5 '.33,9 -24.7 -41.7 "42.5 -3' 2*9.8*24.I'35.247.0°6S.S*02.9 0 09. 
I2'O 749 -39.5 '.35.0 '.24.0 -16.0 .9.9 -I • 7	 '45.2 024.0 037.5 406.0 053.7 *75,9 078. 
43 • 0 749 -2 7 .0 '25.9 20o7 -43.0 '1.2 .0.2	 *45.5 029,2 *33*5 038.5 055,5 066,9 *74. 
19'O 744 '. 26.0 -23.9 '.41.0 -0.6 9.5 *0.3 *9.8 °2S.6 *29.3 *39.6 *37.Z *40.9 055. 
45 . 0 744 '22 . 0 '19, 1I'2 '7.4 '.3.1 01.0 '9,2 040.8 029,7 *29,0 039,7 043,9 99'O 
46 . 0 744 '. 16.0 '.16,9 10,7 .6.6 "3,3 *c.9 *7,7 15'M 20'9'25.5'2''7 *35'9'40.Q 
17.0 799 -46.0 49.9 -7.8 5.4 3.9 -0.4 6.Q I2'9 40.5 *23.8 025.0 •30' 32.g 
It'D 794 '43 . 0 -1 Z .9 7.25.13.65.6 53.909.8 5 15.3 0 10.6 0 21.5*27.9* 29.0 
49 . 5 794 '. 49.5 -12.9 '.7.0 -5.6 -3.8 .4.2 *4.0 *6.7 *40.9 *49.5 *49.2424.9 *26.0 
20.0 794 11.0 '.1.7 '6.2 4.6 -204 05.44 04.5 00.9 *44.6 *43,8 24.9 *25.0 
21 . 0 744 I0.0 '.0.5 -7.0 5,6 -2.9 0.2 *3.4 06.0 *8.7 540.5 *44.9 22.S 
22'O 794 '. 40.0 '45.9 0.7 '1.4 4.9 -3. 55.303.5*5.5*7.601S.5047.9'26.5 
23.0 744 '. 48.0 .14.9 -10.8 -0.0 '.48.9 -3.7 0.6 '2.3 05.4 07,4 09,5 *44.9 *35.5 
24 . 5 749 '. 20.0 '9.9 43.5 -0.8 6.7 -4.0 0.7 02.305,4 *1.5 010.4 *5.9 0	 7.0 
25.0 744 I3'0 -12.9 14.o .9.4 '.7.6 -9.0 -0.6 °2.9*S.4 *7.2 00,7 'IS'9 °13.S 
26 . 0 744 -13.0 '42,9 l0.5 -8.7 '.1.2 -9.2 -0.6 *2.8*5.9°7.2 *9. i' 13'O 
27.0 7440 48.5 -46.9 13.z _-j5 . 2 7.6 -_,_0._5_ 02.9, *6.2 -	 00.5 
20.0 34 .0,4* .5.0 ',3 0,1 3,5 0,3 15.5 12.44 14.1 14.0 15,9 
29,43 gj .9,3 ..'•O -2.7 0.6 40,9 9,7 10.9 08.6 13.0 111.8 14,3 
30.0 97 11.5 6.° 2.4 0.0 3,0 48,5 40.9 11.0 13.fl 141.1 16.2 
31.0 96 .110.0 -9.8 -	 .3,4* .. ..._O'.t.........**,9 - 10.' 02.4* 19.. 1'6,7 13.9 15,3 
32.0 lot -16.7 -9.0 -6.7 -5,3 -4.9 45,5 9.7 (5.3 17. 14.' 19.4 140.4 
33,0 104 '17,0 4,fl .5,9 '.5,9 -2.3 3,40 9.9 j3,4. 05.0 17.5 17,6 07.3 
34.0 103 -19.0 -9,9 -5,7 -5,3 -2,41 9,0 9.4 43.4* 14.0 j4.fl 19.9 140.9 
35.0 104
-1 9 .7 -17.0 -14.5 .9.3 -3. 3.0 0.0 40.9 11.4 12.0 23.9 23.6 
36.0 1040 -15.5 -14,5 -11.' -5.3 -3,9 5,0 9.41 0'3 (7.0 jQ,0 245.4 24.7 
37.0 119 . 18.0 -15.0 -143.0 '.7.41 .2.3 .3,2. 40.9 13.7 21.*. 25.9 53.6 23.7 
38.0 119 -21.6 -040,8 -15.6 .3 -7.° .I 9,6 46.1 (3.0 21.0 045.8 28.3 
39.0 .	 1(. -2 9 .1 -28.0 -16." -0,3 -9,11 '.5 9,4* (5.3 17., 21.0 25.5 24.1, 
40.0 1143
-2 7 .7 . -17.0 -14.7 -9.4 -3.9 3.' 148.6 (5.4* (8.o 19.9 31.5 31.9 
61.0 114* -2 9 .8 .540,0 -15.6 -11.9 5,9 3,0 19.7 14.' 22.6 23.9 36.4 37,0 
42.0 114* -24.7 . -17.0 -13." -9,7 -3,9 0,7 .19.1 15.' 23.6 240.9 4.' 45.4 
63.5 114*
-2 3 .5 -19.0 -7,0 -5.3 .44,7 3.5 13.3 20.' •270 29.0 40.3 42.0 
44.0 113 -10.0 9.0 "5,7 .4.1 .1.6 6.9 15.9 21.5 23.0 33,0 37.3 37.6 
65.43 118 -03.9 .9,8 .0,5 -3,4 .0,4 ..... 7.6 17.1 22.5 29.. 34.0 33.0 33•3 
46,0 110 -13.7 -19.9 .7,9 t,9 19.' 23.5 27., 29.9 33.5 33.9 
47.0 109 .9,5 _40•fl -7.' -9.4*' ...... 5	 . ...444.7 19.9 26.4 29.. 30.0 55,9 35,0 
48.0 107 "1 9 .9 .9.9 _9.' ..5,9 5.0 14.5 19.6 24,7 30.9 32.0 33.7 33,9 
69.8 104* . 13.2 -19,1. .	 9.6..._,-3,7 .--..4,...('_4*. 2!.' ... 27.8--. 33,4. 34,40	 . 35.7...... .35,9 
58.0 10? -11.9 -14.0 -7,0 -40,0 5,' 13,3 20,9 29.4* 31.' 33.9 33.5 35.9, 
51.0 97 "41.6 6.0 3.1	 ..............09.8 23.4 35.1, 31.0 33.44 34.0 361 
52.0 94 '13.9 -5,4 4,3 8.' 13.0 25,7 30.7 37,0 47.1 42.0 43.0 
53.0 87 '19.1 -ii.' 3,0	 ..-. . 2,6------ (48,1, 29.0 30.3 33,9 36.0 36.7 35.40 
54.0 044 "28.5 11.' -7.0 1.0 19,0 20.5 27.0 09., 35. 3'.O 32.48 
Sm.45 66 --26.2 - ........... .13.5__'6,3......._ 2..5_..__1.3...43_..... 20.0.... 25.4..- .11.9 31.0_. 34.6 ----- 31.6 
56.0 641 -13.2 .2.6 0.40 5.2 (4,9 20.3 26.3 38.4. 32.5 33.' 33.3 
57.0 5, -4,4 .45,9 -2.4... -. 9,5	 . 14,3 -. 23.0 29.3 38.6 31.t . 31.9 31.5 
54.0 61 -10.2 '.4,9 0,3 10.5 23.3 29.' 32.9 32.3 32.3 32.5 
59.0 37 -7.7 -	 9.43 -	 12.5.	 .20.5 30.9 30.4 43.4 83.9 56.! 46.2 
50.0 27 3,5 14.1 56,5 2',fl 340,9 39.0 51,* 52.0 5, 52.' 
61.0 16 ..	 7.5 .............. _	 .	 - .. - - __j.3._48...__al...o.... 43.0 448,0 I*9,. 4.9.10 - 4*6.4*.__ _49.6 
' 62.0 10 11.7 18.1, 23.0 80.7 81.4 44.8 *1.7 61,7 61.7 
'63.0 7 11.9
- --19. 9 ---- 14.5-" 33,0 46.4 44.0 54.3 44.0 46.9 
64.0 3 54.3 20,5 59,0 50.4 50.0 50.9 55.0 55,3 
65.0 .s 7.6 . ..._ 18.3_. (40.7 28.1 20.5 20.5. 241.3 20..3 
643.0 2 -3.0 .5,0 1.5 1.9 0.0 0,0 1.9 1.9 
67.0 -1 '1 4 .7--	 - ..,._..-____ -	 --	 .._ - .16.7. 
68.0 I 93
. P0*441,, iS 0100 Cr0, the right (195*).
-4.3 
69.0 t	 - -0.2-- 0ngtivn 1* Wind from III, IlIft	 (015') . . Os 
70.0 t -44.5 . . -5.9
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RIGHT AND LEFT CROSS WIND COMPONENTS IO5DEGREE FLIGHT AZIMUTH
	 TABLE 13.4 
DATA SOURCE APRIL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION 5ATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (no.t.rs}
EASTERN TEST RANGE SERIAL	 MP1ETED 0 to 27km PATRICK	 AFB, 7 28' 4 N 80' 360 JAN. I, 1956 to NOV.17, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL CONPI..ETED 0 to 27 km CAPE KENNEDY, S 28 29 N 80 33' * NOV. 8, 1956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, S 28'29'N 8O'33 W JAN. 1.1960 to DEC.31 1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN kilN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KM) 08$ SPEED	 IDEG)	 0.135	 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.885 SPEED (DEe) 
SfC 720 I1.O 7.t .6.8 4.3 .2.6 5.3 °I.0 *3.0 09_9 06.9 12,2 
. 0 720 I0.0 'II., -0.8 7.2
-3•6 •0.3'S.Q 08.7 013.1 *16.9 'It.? • 19.0 
2.0 720 -10.0 II.3 -0.0 -6.0 _39 0.1 o'4.9 09.0 '13.7 *16.2 'IV.S °20.0 
3.5 720 '22.2 19.8 -11.6 '9.1 '1.ô 0.2 'S.Z 012.0 'l'l.3 016.9 • 25.0 20.o 
90 720 29.5 -16.3 -13.6 -10.0 .5•O'C.I 06.5 °I2'l'lS.S *18.8 020.0 '29. 
0.0 720 '25.2 19.2 I2.I .9.5 9° 00.0 07.1 °I3.I'18.3'21.8 '31.0 •32.o 
6 . 0 720 30.Q I3.9 -12.6 -10.1 -5. I'0.2 08.5016.5'25.2023.9028.O* 29. 
7.0 520 20.0 '19.9 -13-I 10.0 .6. I'O.o 09.1 016.0 '22.6 027.9 031.0 '32.0 0 . 0 720 '30.0 -15.0 .19.6 .II.0
-6•6'I.2'I0.l0I0.8'26.l3l.0•3S.0*36.O 
9 . 0 720 26.O -19.9 -16.6 -14.0
.19'I.7 012.9 021.6 '27.5 032.9 042.0 093.0 
'0 . 0 720 '10.0 24.0 -21.9 -10.0 .9. 3 'I.a'lS.O °25.7 '29.7*33.8 *96.5 M7. 
11 . 0 720 45.0 -29.8 -29.9 .10.5 I0'l ,I.7 017,1 .20.2 .32.2 .36.9
.53.0 .59.0 
120 720 -00.0 32.0 '25,5 '21.1 ,0.9'I.V'I0.9 020.7 033.5 .13,8 '69.5 'S5. 
3 . 0 720 '47.9 -29,9 .23.7 -19.2 •9•7'2.9 '17.7*28.5 0335 038.9 047.0 098.0 
9 . 0 120 36.O '26,3 -21.7 -15.6 .t.202.60I6_2*79.7•30_I*3l_9 '90.0 '91.0 15 . 0 720 23.2 -19.3 .17.8 I3.0 .60 *2.6 03.9 'I9-S'29.I 027.9 •34•5 .35.0 16'O 7Z0 '22 . 0 16.I -13.1 -10.5 -9.5 01.7 '10.6 016.6 020.3 .24.9 '32.0 33. 
7 . 0 720 '16.0 I9.S -11.6 -9.6 •5'* 01.1 '8. 013•0 '10.1 022.6 030.0 '31.0 
10 . 0 720 '1 9. 0 -12.9 -10.0 0.6
_S•O 0.0 09.3 *10.6 '13.1 016.2 020.5 '21.0 
19 . 0 720 -10 . 0 '11.7 -9.2 .7.3 .9.7 0.'l'3•6'7•F *10.3 015.7 '26.0 027.0 
20 . 0 720 -1 9. 0 1 0.4 -9.1 7.'l.4.60.702.7•6.Q*8.2•II.6.I7.5* 18.0 
21.0 720 '1 9 .0 -9.9 -0.2 -6.0 .9.0 1.0 01.4 •9.1 .5.1 .7.7 '12.0 '13.0 
22 . 0 720 13.0 -8.9 .7.9 -6.5 .4.5 l'9 1-2 °3•''•'''•'1°Io.l 11.0 
23 . 0 720 13.0 .i	 -0. '6.9 -'4.5 l.5'0.8 2.9"4,I'5.q 07,0 08.0 
2'* . O 720 13.0 9.9 -8.2 6,6 ..'l•8 I.6 01.0 03.5 ''4.9 ''4.0 0.Q '13.11 
25 . 0 720 I2.0 '9.? .9.0 7.I .7.9 1.5*l.003.7'5.5'6.6*0.5'9.a 
26.0 720 I3.0 I0.I -9.0 -7.2 .4.8 1.2 01.0 03.7 05.3 06.9 *9.5 '10.0 
27 . 0 720 13.0 10.2 .9.0 '7.9 -7.7 0.9 *1.5 *9.0 05.6'7.4 •9•6 010.0 
20.0 99 -11.7 6.' .6.9 -7,6 9.5 6.0 5.7 19.6 13.n 13.0, 13.7 
29.0 99 -4.8 -6.6 -5.9 -3.? 7.7 9.5 .9 9. 12.9 13.2 13.4 
32.5 109 -9.2 -6.0 -6.0 -3.'- '.9 6.7 10.7 19.0 13.9 15.7 15.11 
31.0 107 0.5 9,0 .7,0, -'0.9 -.3.0 .5 5.7 10.7 17.5 13.9 17$.' 14.4 
32.0 104 .0.0 '9.6 .6.4 .8.9 1.0 7.2 9.9 10.0 11.8 01.5 10.9 
33.0 100 '07.9 -10.5 -9.5 -6.0 .5.4 1.7 7.2 9.9 02.9 13.5 1'l.I 16.7 
34.0 009 13.6 -13.9 -11,0, .9 - - ----- 7.7 5•8 9.9. 10.0 140.9 19.9 10.0 
39.0 110 -0 9 .0 .14.0 -13.9 .10.7 .5•8 3.9 4.5 0.9 11.0 10.9 19.7 12.9 
39.0 111 '22.1 -16.' -16.7 -11.2 .7.7 1.1 4.0 7.7 10.0 10.0 01.9 10.9 
37.0 10, -21.1 .29.0 .16.9 -17.9 -7.0 1.7 5.7 9.7 9.s 10.0 12.9 13.1 
30.8 119 -2 7 .0 .17.0 .16.8 -12.9 -7.9 9.9 4.7 12.1 11.3 11.0 15.7 15.3 
39.0 112 -21.8 .13.0
-13.' -11.4 .7.? 7.10 7.9 11.0 14., 14.0 15.7 15.9 
'05,0 110
-2 3 .9 -11.0 .10.9 9.9 -7.' 0.4 7.6 19.7 1.9 13.9 05.9 14.0 
11.0 117 .77.5 -12.0 -10.'. 9.9 -5.9 1.2 6.9 12.7 16.5 17.7 20.0 20.2 
'02.0 112 -0 9 .3 .12.5 -10.7 -9.5 -4.0 9.', 5.9 12.' 19.5 19.0 20.0 21.1 
83.0 117 -21.7 -17.0 .12.5 7.9 -5.0 1.7 9.1 13.9 19,3 16.0 35.5 25.4 44.0 100 -19.1 -17.0 -13.5 '9.9 -3.9 0.0. 9.9 17.9 20.0 24.0 39.1 29.3 
45.0 100 . 14.3 .11.0 .12.5 -9.7 .3.5 3,0 11.8 011.5 21,o 25.0 31.7 30,3 
'06.0 107
-19.5 .12.0 -11.4 -0,4 -2.7 5.? 11.7 21.7 27.0 36,0 32.1 32.3 
97.0 105 -11.0 -12.9 1I. 9,9 -3.70 6.0 10.1 22.9 25.. 27.9 31,0 32.0 
'08.0 109 -0 4 .7 -14.0 -12.0 -0,1, -'.6 0.6 11.' 21.3 23., 32.0 33.0 33.t 
'09.0 109 16.7 -14.0 13.9 9,4 -3.8 '0.2 11.7 10.9 25., 27.9 29.4 20.7 
58.0 105 -19.5 -10.9 -11.7$ -7.0 2.1	 - 9.7 10.9 21.0 24., 27.7 201.8 29.5 
51.0 100 .0.0 .9fl -9.0 4.0 l.0 0.0 10.8 22.5 25.70 26.0 29.0 29.0 
52.0 96 . 00.7 .7•9 -	 .s9. .__-I.._.._.o,o. .. 17,9 19.1 2.. 20.9 - 06.8	 -. .25.2 
53.0 9, -10.9 -11.9 -7,' .7.6 5.7 10.5 20.'. 23.9 23.0 24.1 25.'. 
56.2 00 .0.0 --4.7 6.0 ---.0.9-	 - 5.9 10.2 20.0 22., 20.1 29.5 25,5 
55.0 7', -19.7 -9.' -4.' -2.' 4.0 15.0, 22.7 23.. 32.? 32.5 32.4 
54.0 63 .0.1 -6.4 5.4	 -.. .0.5-	 - 6.4 15.9 06.8 20.0 31.5 32.2 32.3 
57.0 5o
-19.9 -0.7 .2.0 4.7 14.0 25.8	 - 27., 30.5 31.7 31,2 
58.0 44 . 05.5- -	 .15.0- .t2.8._-.-9.0_-.__._$o_-5 . 20.0 -	
-29.7 . 39.n 39,7.. 30.4_ 30.2 
59.0 35 -11,3 .10.2 .28 4•0 19.8 26.3 370.. 38.0 35.3 35.8 
68.0 25 -17.0 -15.7...... -3.	 -. ..0.7 17.5 29.5 39.o 39.0 30.8 35.8 
61.0 14 . 111.1 .3,' 9.5 17.5 22.' 22.0 27.11 29.5 22.6 
62.0 4 .0.5 - .	 ..... 0.7...	 -10.0 20.7 33.9 33_s 33.7 33.1 33.7 
63.0 8 17.7 12.0 07.9 40.' 80., 00.0 00.0 50.0 
64.0 4 2'.5 -	 . -. -------------.-_;.I5..-. 29,5 75.0 25.o 26.0 74.0. 26.0-
65.0 7 -16.0 -17.0 .fl.4 .73.4 .0.5 .0.9 .0,1 0.7 
66.0
-19.9 ...........- ----1'.-It- 0.0 1.7 l.o I.' 7.3 0.1 
70.1ff,. 10,102 from the rIght (195')
. ........-:
-: .: .: .: -: .: 
69.0 2 -17.0 Nogotivo 1, ,.'tnd from tho loft (015'). .10.0 .7.7 .0.7 .O. -0.11
-0.9 -0.5 
70.0 0 27.9 --..- ---.75,6-.. 0.7. .5 0.o 2.4 0.9 2.4
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 13.5
DATA SOURCE MAY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 2? km PATRICK	 APR, 7 28 4 N 80 36 W JAN. I, 956 to NOV. IT, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 010 27 Do, CAPE KENNEDY, 5 2829' N 80 33 W NOV. 8, 956 to DEC. 31 1967 
P991810140K FLORIDA 
ROCKETSONDE 28 Do, op CAPE KENNEDY, 5 28'29N 8O 33 W JAN. 1,1960 to DEC. 31 196? FLORIDA 
PREPARED BY
	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER. HUNTSVILLE, ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
1KM) BBS SPEED	 (0KG) 0.139 .000	 2.280 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) 
src 794 -6.0 6.9	 -5.5 '4.2 -2.1 0.4 .1.5 .3.2 .3.0 .9.6 .5.9 .9.o 
I0 1*4 15.0 1 7.0-10.8-0.2-6.6 . 3.5 0	 ....................... l7. 
2 • 0 7*4 -1 9. 0 1 5.9 12.Z I0.0 7.9 .4.7 5.6 03.6 06.9 *9.4 .12.1 dI'4.9 19.o 
3 • S 7*4 18.0 I7 12.6 .10.0 7.0 .'*7 5.6 .3.6 00.7 .12.6 *1".? 17.' '21.0 
7 . 0 799 20.0 17.9 12.2 -10.9 -8.9 -5.3 0.5*9.3'9.*I3.7'I7.2*2I.9'23.0 
S.D 7*9 16.0 13.5 -44.6 -8.7 -5.7 -0.3 ,5.30I0.I'I'I.QoIl.5*23.442'4.o 
6 • 0 799 17.0 16.9 14.I 134 -10.5 .5.9 0.2'6.5'II.7I5.S'l'.5'26.93I.0 
7 . 0 '94 18.0 16.l -47.8 .I.7 .6.4 '0.1 *7.3 43_4 048.0 .24.5 034•9 35.o 
8.0 774 21.0 I9.I -I6.2 -13.1 .6.9 *0.5 *0.8 'IS.9'20.0 '26.5 *39.9 4.4Q.5 
9. o 799 25.0 -77.9 72.2 -17.8 I5.I -0.2 *0.6 '11.0 *18.9*29.0 *27.8 °90.o 
100 779 300 -29.' -24.8 -20.6 -17.6 .0. I 00.5 13.I 021.7 29.9 *36.6 093.9 050.2 
11 . 0 799 • 33.Q 32.7 -29.8 24.3 .49.0 -0.6 '5.7 *4'4.9 026.5 '32.6'3'.5 *97.9 52.O 
12 . 0 7*9	 .9I.0 39.9 32.5 -27.0 -20.3 I I •3 'I.l 016.0 029.4 '39.2 ''44.7 049.9*57.5 
I3'O 794 '*'*.0 -42.' 33.5 .25	 5 .21.9426'0.7*16.I*28.6*32.2*35.7*90.9*53. I 
I90 799 93.D .35.9 30.7 ,.23.0 -48.5 I 2 •O '5.'4'I j. I'23 . 6'27.8 °3I.7 *99.9*52.0 
15.0 744 29.0 27.9 22.7	 .10.5 1S.5 .9.7 0	 9*I0 . 8'17 .9 '2I.0' 2'4.7 *34.7 '35.5 
I60 799 20.Q	 - I8.9 I6.5 -42.7 -0.5 0.9*7.8*I2_6*I5.q*It_20zI6*22.Q 
I72 79* - 1 7. 0 I 6. 9 I5.2 13.3 11. 6 .0. I I.2 *9.709.I'II.0*12.5*I6.'4' 17.0 
18 . 0 797 I70
-13.9 II.9 -10.9 -9.8 .6.8 I.5 *2.6'5.207.3*IS.50I9.0' 16.0 
19 . 0 7*4 -18.0 I 3 .9 -10 . 1-9 . 2-7.' 5•5 I.'I'I.3'3.6'9.4'5.904.9°I4.5 
20 . 0 79* I30 1 I . ' 9.t-0.3 7.2 -S•2I.0'0.3•2.2'3.65.5'6.9't.0 
21 . 0 79* 1I.0
-10.9 7.8 -7.2 -6.5 .7.6 I.8 0.O02.I3.Q4.00S.46.o 
22 . 0 799 I0.O -0.7 -7.6 -6.7 .9.9 _7.0 0.20I.53.I".S'0.9'lI0 
23.0 719 -7.0 03 -7.6 -6.7 -9.9 2.I 0	 10I.S'2.6'3.5*8.9'19.0 
24 . 0 719 I1.0 9.3 -0.4 -6.0 -9.2
- 
2.2 0.I 'I.8'3.2''4.3'5.9 '12.0 
25.0 799 -43.0 9.9 -8.6 7.3 .5.5 -2.5 -0.0 .2.4 *3.0 *4.9 '6.9 .7.0 
26.0 799 I6.O -10.9 -9.0 7.3 -5.9 -2.3 -2.1 '1.9 03.1 '9.4 *7.9 08.0 
27 . 2 7*9 I9.0 -10.5 .9.2 -8.0 .5.5 2.'4'0.0'I.0'2.0'1.I*6.9'7.0 
28.0 103 -9.3 .70 .7.7 .0.0 t7 .l '8.2 4.' 5.9 5.5 5.9, 
29.0 105 -10.0 .9.0 7•0 -7.7 .6.9 -I.? .4 5.6 5.0 7.9 9.0 9.7 
30.0 105 .9.1 90 -7.7 -5.1 -0.7 7.9 5.', 0.9 9.0 l4. l'8.4 
30.5 107 -ii .8 -10.0 -0.4 .7.9 -5.4 .0.4 '1.5 •	 5.5 0.o j0.fl 17.' 12.6 
32.0 110 -10.1 -9.9 -5.4 .7.9 7.5 7.6 9., 7.0 11.5 11.4, 
33.0 117 -14.1 -17.0 -11.5 -9.7 -4., -0.8 7.9 7.6 in in 77.' 20.5 
34.0 113 12.4 -10.0 -4.5 -6.' -1.0 2.6 7.7 4.' 10.0 12.0 13.1 
31.0 113 j'8.1 -17.0 .11.0 .9.4 -7.0 -1.5 1.5 9.1 0.6 10.4 10.9 10.9 
36.0 113 -11.9 .11.7 .5.9 -5.4
-I,' 3.5 5.7 8., 10.7 15.5 11.'. 
37.0 114 -21.7 13.0 -19.7 -9.4 -5.6 -1.' '.5 7.0 10.7 10.0 19.4 10.4 
36.0 117 -11.3 -19.0 -9.' -9.7 -7.' -1.7 76 4.5 9.7 5.9 17.9 12.7 
39.0 117 -15.6 • 15.0 -17.9 -8.4 -5. -'.5 '.5 5.' 7.o 4.0 77.9, 22.7 
110.0 115 -19.7 -15.7
-10. -10.7 -5.' 3.2 1.6 '3.1 5., 6.0 19.0 19.0 
41.0 116 02.0 -14.9 -16.4 -11.5 -7.' .1.9 1.5 4.5 7.7 7.7 12.6 12.5 
40.0 119 -10.9 -10.7 -9.0 -7.5
-n_I 7.2 9., 19.6 j4.0 17.4 17.7 
43.0 113 -17.5 -12.0 -15.' -11.1 7.0 1.0 ,.n 4.s 14., 15.4 . 25.9 25.0 
44.0 .113 10.2 .14.0 -12.5 -19.5 ,7.1 .2.4 3.3 6.1 7.9 11.4 12.2 12.1 
45.0 lii j5.5 -19.8 -0.'
-1.5 4.0 7.2 8.' 10.0 19.1 19.2 
46.0 104 1 9 .9 -15.0 -14.5 -12.0 -7.fl 1.0 5.9 8.9 10.9 12.4 15.', 15.7 
47.0 107 25.4 -15.0 -14. -13.4 -7.fl 0.7 9.5 0.0 12.4 15.4 19.7 19.' 
48.0 . 109 25.8 -24.4 -18.4 -15.7 .7.4 -0.5 4.5 9.7 12.9 13.9 19.3 19.5 
-	 49.0 104 59.1 -27.0 -23.6 -10.4 .0.7 .9.9, 4.4 9.5 19,0 12.7 12.' 17.3 
50.0 100 -20.1 -27.0 -15. -15.0 -0.9, 0.1 9.1 9.n i., in_n 15.' 15.2 
51.0 95
-2 5 .7 -19.9 -17.1 -9.9 -0.7 5.1 9.1 17.0 15.9 15.7 15.9 
52.0 95
-2 4 .9 -19.' -19.1 -10.9 -9.0 5.0 10.5 19.9 15.7 16.4 16.9 
53.0 90 -27.6 .22.5 -19.' .9.fl 9.7 4.4 11.5 13.5 15.1 16.1 16.2 
54.0 05 -25.7 -23.1 -14.9 -9.7 -1.1 4.4 12.' 17.0 31.1 39.7 30.1 
51.0 7*.
-36.7 -27.0 .10.3 -17.1 -1.1 7_I 9.0 13.' 35.' 15.4 15.5 
b.0 59, -39.3 -25.5 -16.9 1t.1 -1.7 4.9 10.6 17., 19.9 10.0 19.9 
57.0 57 -51.1 -23.7 -21.1 -19.0 -I_S V.fl 14.2 16.7 20.6 21.3 29.5 
50.0- 43. .40.9 .24.9 -11.1 -2.9 9.4 15. 17.0 07.7 19.3 14.4 
5.0 33 -2 9 .3 -27.1 -17.0 -7.4 0.48 13.. 17., 17.0 17.5 17.5 
00 20 -24.3 .25.0 15.' -1.0 0,0 30.0 25.o 25.0 25.9 26.2 
61.0 1.
-2 4 .7 - -17.1 -5.0 10.1 17.5 17.0 19.' 19.2 19.2 
62.0 0 -30.2 -15.4 -9.5 -2.6 1.0, 1.0 2.7 2.1 2.7 
6.2.41 2 i6.7 -15.0 -99.0 .4.7 _4.0 -0,6 -9.5 -9.5 
64.0 2 -21.9 -22.0 .17." -10.2 1fl.7 -10.1 .10.1 .10.0 
65.0 2 -29 .1 .20.0 -11.1 -95.0 .10.. .10.9 -10.7 -10.7 
66.0 I 37.9 -33.0 
: PositIve 1, Wind from th, rIght	 (095'). :: 
69.0
-: 0 Negative iowi,d from rho loft	 (0150). -'4.4 
78.0 I 2.2 .
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH 	 TABLE 13.6 
DATA SOURCE JUNE 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meters)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27km PATRICK	 APR, 7 28' 4 N 80' 36 W JAN. I • 1956 to NOV. IT, 956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ott 27 km CAPE KEP8IEOY, 5 28'29' N 80' 33 W NOV. IS, 1956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28km op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. 1,1960 to DEC. 31 1967 
FLORIDA ________ _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 088 SPEED	 (DES)	 0.135	 1.000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEO) 
5FC 720 -7.0 .5.9 .'4.9 -3.2 .1.5 -0.2 .1.8 .3.5 4.5'5.''ID.0 11.0 
1.0. 7 20 -13.0 7.65.95.0 .2.2 •0.6 •9. .7.3 '10.3 .11.9 018.0 '19.0 
2.0 720 '10.0 6.9 5.9 .9.9 .2.6'0.2*9.I*7.3*9.6'12.9*21.0'22.0 
3.0 720 -12.0 7.3 -6.1 .4.7 -2.5'0.I,5.007.2'9.7'I1.2'21.0°22.0 
'I'S 720 '11.0 .7.3 .6.3 44.7 •2.5 0.0 '4.0 *7,6 *Il.44'I2.9 '23.5 '2'$.o 
5.0 720 I3.O -7.5 -6.9 '48.3 -2.9 0. I'3.9'?.3'Il.S'IZ.O'29.0'ZS'O 
6.0 720 '13.0 -8.9 -7.1 6.0 .3.7 -0.3 '4.2 00.3 '11.2 'I3.6 '29.O'25'O 
7 . 0 720 I3.0 9.5 -8.2 6.7 .4.0 '0.3 '5.48 oO.I,Il.O •I5.O 025.0 026.0 
8.0 720 -15.0 -10.9 -10.0 -8.5 -5.0 .0. 3.5.59.9 0 I3.3l6.t24. 0 250 
9.0 720 -10.0 -13,7 -12.3 -10.5 .6.0 -0.2 7.I'IZ.O '19.7 •19.2029.0 *25.0 
10 . 0 720 2I.0 -16.9 '45.5 -13.0 7.20.2'8.2*19.S'18.7*22.9*28,5'290 
11 . 0 720 '20.0 '20.0 -18.3 -15.7 .8.9 0.309.0*17.1021.7'29.9040.0''Il.0 
2.0 720 38.0 .25.3 .21.5 .17.7 -II.9'0.7 'I0.9'I9.0 *29.5 020.9 '94.0*95.0 
13 . 0 120 '36.0 248.2 23.3 19.2 12'3'I.5 9•7 '1'' '29.7'29.9 ''46.0 '97.Q 
19.0 720 -3 9 ,0 -26.7 -21.9 -19.3 I 4.8 .3. 006.3'I5.6*20.9*22.9'33,5°39.O 
15 . 0 720 -25.0 -21.7 -20.1-16.9-11.2 '5.0 02.8 ot.S'I2.8'I5.6.2I.0 022.0 
16 . 0 720 '24.5 -16.9 -15.5 -12.3 .9.5 5.0 '0.7 0'4.6 08..l0.8 *43.0 *I'4.o 
17 . 0 720 -19,0 -15.3 -12.1 '9.9 7•9 3.3 0.0 02.8 04•5 *6.2 010.0 '11.0 
40 . 0 720 '46 . 0 11.2 -8.9 .6.43.l-0.4'I.6'2.9°3.7°5.5'6.0 
l9'O 720 I8.0 '9.9 _9.0 7.7 .5.6 -2.9 '0.9 05.9 02.3'3.6'9.0 '5.0 
20.0 720 '15.0 -10.5 .I 0.0 '5.9 -3.1 -0.5 .0.5 .1.5 .2.5 .6.0 .7.0 
21 . 0 720 15.0 -9.7 -8.7 -7.6 -5.8 -3.2 -0.7 .0.0 *0.8 '1.9 *3.5 09.0 
22.0 720 15.0 -11.3 -9.7 -8.5 .6.3 _3.2 .0.6 *0.9 01.2'I.8 09.0 '5.0 
23 . 0 920 '15.0 -10.9 '9.7 0.7 .6.6 .3.5 -o.8'0.I'l.U'I.9'9.O'S.0 
25'O 720 '19.0 '11.7 -9.6 '8.1 .6.5 '3.7 '1.1 .0.l'O.A 1.''S.O '6.0 
25.0 720 -13.0 -11.2 -10.3 '9,0 .7.0 4.I -1.4 -0.Z'0.3'I.l '3'0 9.0 
26'S 720 '13 . 0 'II'S .10.5 9.3 .7.3 9.'* '1.3 -0.! '0.7 '1.9 ''4.0 '5.2 
27 . 0 720 '49.0 - 1l.8 -10.9 -9.6 -7.6 -..s-I.5-o.3'0.2 .7 '3.0 '5.0 
28.0 103 -11.2 -11.9 -199 .9,9 .7,9 .9.0 -, .1 9.5 9.48 7.0 4.44 9.8 
29.0 10* '16.2 '12.4' -9.5 -7.6 -5.7 -5.1 1,5 1.48 9.0 7,9 9.48 3.6 
30.0 107 '19.3 .17,4 -2.7 -5.6 -3.0 0,7 0.0 7,, 2.0 1.9 .9.3 
01.0 109 -1'.l -10.6 '0,5 .5,7 .44.9 _fl,6 1.9 2.48 3.fl 3.0 3.0 
32.0 1018 -13.7 -13.7 .17.6 -19.7 -7,' -44,8 0,5 5,r 48,0 7.6 7.5 
03.0 1018 -17,0 .19,9 .17,6 -48.7 '7,44 .9.0 .9,' 1.' 3.t 4.0 6.7 5.48 
36.0 119 -13.1 .11,0 -19.0 -9,0 -7,7 -5.1 9.9 9.0 5.o 8.0 5.0 6,0 
35.0 111 -1 9 .7 -13.8 -17.9 -12.1 .0,9 .4*.' .9,44 1.9 44.0 3,2 3,5 .3,0 
36.0 119 -148.2 .11.0 -13.' -12.9 .0,4 -5.4 -1 .1 3. 4.' 6.5 5.0 6.9 
37.0 010 -16.5 .15,0 -17.' -17.' .19.0 -6.7 -9,7 1.6 6.44 5.9 .9 9.44 
38.0 110 -16.4 .1l4,0 -13.9 -12.9 -12.5 -4.9 2,9 '.3 4.0 4.0 5,4 5,7 
09.0 110 -17.2 _j4,* -15.6 -14.2 -17.' -6.0 -9.1 1.0 7.. 0.4 5.0 5.3 
40.0 110 20.3 .16.8 -17.6 .15.6 -12.1 -7.2 -9.6 0.7	 - 3,, 3,0 -	 48,1 3.3 
41.0 110 2'.9 _21,* -52. -16.0 .14.18 -7,44 .0,0 0.9 2.9 3.7 3.0 
02.0 109 -20.9 -20.0 -19.6 -15.6 -1. -7.9 -3.6 .0,8 
-
0.. I,o 2.9 3.9 
43.0 1048 '19 .5 -19.9 -19,' -16.6 '17.1 .7,4 ..3_ -0.1 9.0 1,0, 3.' 2.5 
44.0 1048 -20.3 -10.8 16.0 -19.1 .12.8 .5,0 .0.7 9,0, 44.0 7.18 10.6 144,6 
45.0 100 -29 .9 -29.8 -17. -15.0 -12.9 -4.9 -44,1 1.9 5.0 7,0 9.7 48.5 
46.0 109 -26.7 -22,0 -1'. 6 -13.0 -12.' .3.0 -9. 4.5 3.0 5.fl 10.5 10.5 
47.0 107 '29.4 -244.' .12,4 -15.9 -11.0 -6.1 9.0 3.6 6.6 10.9 21.7 21.2 
48.0 101 -0'.4 -20,7 .10.2 -1I. -40.7 ,0 5.0 0.0 11.9 10.7 12.9 
49.0 108 -30.6 -05.9 -21.' -17,2 -11.6 .1.0 '.1 48.5 0.8 10.0 16.2 16.4 
50.0 92 '31.6 -10.2 -17.0 .19,7 -3.0 6.1 7.0 0,n 14.1 14.7 14.9 
51.0 948 -21.6 -22.0 -17.5 '11. 9.t 0,4 0. 0.9 11.1 12.1 12.3 
52.0 90 '20.9 -21.' -15.7 -11.8 -5.0 7.44 5.2 4.44 10.9 10.5 10.7 
50.0 75 -26.9 ..jO,0 -19.4 -12.7 .5,' 9,4 5.3 7,48 9,44 0.5 9.7 
54.0 73 -39.2 -22.7 -19.1 -14.' .30 9.5 5.7 7.. 20 48.7 9.0 
55.0 75 -37.5 -23.4 -20,3 '15.' .0,0 1.5 7.5 2., 12.' 19.0 13.2 
56.0 SF, '36,8 '20,7 22,1 '16.' .7.7 .9.7 49 1l0.o 241.2 29.7 21.5 
57.0 6. '36,3 -25.6 .20.0 ,15,0 -7.6 44.2 0.0 1'4.' 17,0 140,9 14.1 
58.0 52 -36.9 '30.0 -22,4 -10, 0.5 '.7 10.5 12.. 23.5 23.0 23.18 
59.0 45 344,O -30,9 '70.' .0,0 .1.8 5.44 s, s,o 4.7 6.4 
60.0 31 -20.7 -29.0 .218,6	 -11.6 1.0 13.5 340.. 34.' 35.9 35.2 
65.0 25 '24,1 '57,5	 -15.7 0.2, 9.18 15.44 15.5 13.5 15.6 
62.0 14* -35.0 -25.	 -17.0 '6.9 3.' 3.o 3.7 3,9 44,0 
63.0 5 .50.3 - -244.9 449 3,9 744 99 35 1.0 
648.0 7 '39.6 -344.0 .19.0 17.7 17.48 -17.5 -17.5 -17.3 
65,0 2 24.2 -28.0 -29.' .70,0 20.. '00.0 -20.0 -20.9 
66.0 I -31.1 - _339 
P001tive i
	 01*0 from 0480 right (095'). :: 
Nogotive 10 v100 Otom the 1020 (015').
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH 	 TABLE ,13.7
DATA SOURCE JULY 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meSon)
EASTERN TEST RANGE 
SERIAL COMPLETED 0 to 27 0n PATRICK	 AFB, 7 28° 14 N 80° 36 9 JAN. I, 1956 to NOV. IT. 1956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27 4,, CAPE KENNEDY, 5 28° 29 N 80' 33 W NOV. 18,	 956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 to,, op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. 1,1960 to DEC. 31 1967 
FLORIDA_________ _____________________________ __________________________________ ________	 ________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT NUN NUN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 09$ SPEED	 (DES)	 0.135	 1.000 2.280 5.000 6.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED IOEGI 
S°C 799 6.0 -5.9	 3.3 -2.3 I.6 -0.7 •O.2 .9.9 *3.3 *3,9
•0.9 *6.9 •0.0 
.0 799 I0.O 9.9	 .5.7 .3,7 -2,2 .0.5 *1.9 *9.6 .7.3 .8.9 .11,2 *23.9 *26.0 
2.0 2*4 -13.0 -8.9	 -5.3 -4.5 3.0 _9.9*9_5*9.4*7.0*0.6*l0.0*2O922O 
3 . 0 794 8.0 .5.5 '"4.5 -3.5 -1.4 00.8 .*.2*7.2*0.7*I0.b0I59*20l 
4.0 794 -9.0 6.7 5.I .3.9 -1.9 *0.6 *4.9 .7.2 00.7 *9.8*13.9* I'.a 
5 . 0 714 -10.0 .9.9	 .1.5 .6.2 -4.9 .2.5 *0.2 *3.8 06.7 *0.4 *10.3 I3'9 °15.O 
6.0 744 I0.0 -9.2 -7.7 -5.5 _3.O_0.I*3.6*6.0*0,7*I0.9*Iq.9*I6.0 
7.0 794 -18.0 I3.9	 -10.1 -0.3 -6.9 .4.OQ.3*3.'**6.608.5*10.2*129° 15.0 
8 . 0 744 23.0 .I5.9_II_I_9_40_2_90 0.6 *3.3 *6.0'0.8*II.3*169° 17,0 
9.0 744 27.0 I09	 -14.7 -12.2 10.0 .6,2 _Q.9 .1.1 *7.9 010.0 '13.1 I9'9 22.O 
10 . 0 7*9 -2 9 .0 24.9	 -16.0 -13.7 -11.3 .7,9 9.8 .3.2 .9.1 .12.5 *15.7 *20.9 *29.0 
II'S 744 28.0 -19.7 -16.7 -13.4 .9,3 -3.1 *'4.0010.2°I'4.3° 16.8 '20.9
023.0 
12'S 744 32.0 27.9	 .13.5 -20.3 -16.4 0'7 '9.2 *3.1 *9.9 *13.4 *16.0 020.9 '22.0 
3 , 0 7*4 .15.0 29.925_5OI.6.10_0 I2' .5.7 °2.2 .9.9 *j3.5 *10.1 022.9 '26.0 
9 . 0 744 33.O -29.9	 .11.9 .20.0.10.II3_0_6,2*0,7*6_20l0_60I55*199*260 
IS'O 744 27.0 -z'*.9	 -20.2 -17.8 -14.9 I0' .5.3 '0.2 *9.4 *7.3 '0.9 I2'9 22.0 
16'O 744 -19.0 I0,9I5.7.127ll'5 -0.6 9.3 -0.1 02'4
*3,9 *5.9 79 '13.0 
17 . 0 744 I6.0 I 4,9 .I2,Il0,6.1,3 .7.2 .1.7 .1.5 01,4 3.0
*9.9 *7.9 10.0 
lB'S 744 '13.0 12.9	 9.9 -9.2 .1.0 .6.3.1.30,6*0.5*l.52.8*9650 
19 . 0 7*4 19.0 I 3.9	 .10.3 -99 .1.5 .6.*3.9-0.0.0.000.O'l.7*3.6'4,O 
20 . 0 7*4 '17.0 -II.9-IQ.39'28'3 -6.7 -9.0 -1.6 -0.3 -0.0 0.6 *2.9 *5.0 
21 . 0 7*4 '93.0 -12.9	 -10.6 -9.7 .1.7 .6.9 -4.3 -1.6 -0.300.2'D.O.1.Y'Y'O 
22.0 744 .12 . 0 I'4'9	 'Il-S -10-5 -9.3 -7.5 '"4.5 I.4 -0.0 *0.6 t,3 *3,9 9.D 
23 . 0 749 200 _19.9.12.I_I0_790 .7.9 -9.6 -1.6 -0.3 0.4 °l.3 *5.9 ,0.0 
29 . 0 744 - 1 7. 0 'IS''	 -11.9 .10.0 -9.0 -7.8 .1.1 -2.2 -0.6 -0.0 '0.7 2.9 07.0 
25.0 744 '15.0 I*.	 '12.2 -11.9 -10.4 .8.5 .1.6 .2.6 -1.1 .1.3 0,4 *4,9 •0.0 
26 . 0 749 .10.0 -15-9	 '12.0 'II'S -10.7 .0.6 .1.7 -2.7 .I,10.30'13''5.O 
27 . 0 744 .12.0 '*8.9	 -13.8 -12.8 .1j.S 9.3 -5.9 .1.6 -1.0 .1.2 00.9 
-
02.9 03.0 
26.0 105 -15.5 -05.5 17.0 -12,2 -19.4 ..*,.9 -2.0 .1,9 '.9.1 9,0 9.5 1.5. 
29.0 108 1'.1 -12.0 -11.5 -11.9 0.5 -4.0 .2.9 -9.9 .0.9 0.9 0,9 1.1) 
30.0 101 . 15.0 -12.' -13.' .11.5 •9.4 .55 -9.7 -0.6 0.5 1.0 2.0 3.8 
31.0 11? .1S.4 .13.0 .12.0 -19.9 -9.4 -5.9 -1.8 (1.6 I., 2.0. 3.3 3.4 
32.0 013 -14.8 -12.0 -12.' -10.7 9.fl -4.7 -1.5 0.1 1.9 7.0 3.5 3.7. 
3.0.0 107 '-1'.2 -11.9 .0,' .5.0 -9.7 9,9 9.7 5.9 7th 7.7 
38.0 121 -2 9 .1 .15.0 7,2 -12,' -10,9 -5th .2,4 0.5 2., 2.9 4.0 4,7 
35.0 122 -15.6 .14,0 -13th -13.9 -10.9 -6.1 ..6 0.5 2.. 2.0 7.0 8.0 
36,0 127 -15.6 .45,0 .4*I, .13,5 -15.0 .5.8 .2,0 .0.1 5., 5.0 '9.5 0.6 
37.0 123 -20.4 -17,0 -15. .15.4 .49,0 -7.5 -'.0 0.9 0.0 5.0 6.7 5,9 
38.0 124 -22.8 -20.0 -19.' -16.4 -12.9 -7. -'.6 0.2 9., 3.9 9.9 9.9 
39.0 125 fl.9 -18.7 10.0 -14.0 -13.' .7.7 .1.6 0.4 3.o 4,7 5.44 6.5 
40.0 125 -22.0 -20.? -10.? -17.5 -10,5 -9,5 .7.7 -0.' 1.9 '4.4 5.9 5.1 
41.0 125 -21.7 -20.0 -20.4 -19.7 .15, -9.5 -4.94 -1.4 .0.5 1.7 4th 4th 
42.0 12*. 21.5 .29.0 -19,' -19.0 -19.0 -10.8 5,3 .1,0, .0.0 -0,1 5.5 9.6 
'83.0 12, -20.7 -19.4 -16.9 -11.5 -6,5 -1.0 -0.0 1.0 7,7 7.9 
'44.0 122 -26.9 .21.0 -23.' -21.4 .96,7 .1l, -1.3 -1.9 1.4 2.0 5.4 5.5 
45.0 121 -26.9 .25.0 -29.' -22.9 .44,0 .9,0 -7th 2.0 3.6 '4.9 '4.5 4.7 
'th,0 11(1 -24.7 -24.4 -20.7 .19_i -9.' .'.4 4.9 6.' 7.9 10.9 11.0 
47.0 118- -25.7 .23.0 -23.' -19.4 -16.0 .9.2 .1.3 .1.3 3., 5.7 5.0 6.0 
'49.0 197 -05.6 -25.5 -27.? -20.6 -96,7 .7,0 -0.t 5.1 5.o 7.0 7.3 7.4 
49.0 115 -24.8 -24.0 -00.5 -20.9 -jO_n -7.0 9.' 4.3 9.5 10.9 13.5 13.5 
50.0 111 -29.0 -24,0 .23.8 -00.1 -14.0 6.' 0,1 9.4 ii.' 12.6 13.9 13.0 
51.0 110 -2 7 .3 .25.0 -24.5 -10.5 .47•9 -6.9 -9.0 9.5 19.' 12.0 13.0 13.2 
52.0 104 .39.7 -30.0 -26.9 -22.6 .44.0 -6.5 0.5 3.0 7.0 9.0 16.4 16.9 
5.1.0 103 -39.7 -29th .27.2 -25.0 -15,6 -5,9 1,9 7.0 10., 13.0 22.7 22.4 
54.0 97 .30,3 -27.9 .24.9 -j6_0 -8,0 0.' 8-7 19.. 27.9 27.8 28.0 
55.0 89 -29.2 -27.0 -20.6 -17. -5.4 1.' 12.1 14_n 27.1 29.1 24.3 
56.0 8*. -30.6 -39.1 -29.6 .45.7 4.7 91.9 18.1 26.0 26.7 26.4 
57.0 77 6U.5 .39.7 -29.0 -15.' .7.0 9.9 10.' 13,, 2'0.1 23.' 25.3 
58.0 65 -32.2 -24.7 -29.3 -9.c 9.4 4.9 6.5 12.4 13.9 13.2 
59.0 56 -52.1 .38,7 -27.2 -16.1 -9.6 9.1 5.9 3.0 14.0 10.9 15.11 
65.0 01 5'4.7 -39.6 -15.7 -9.' -1,3 7.0 39,9 11.2 12.1 19.2 
61.0 26 .44.4 .33,1 -27.' -9.5 -7.' '4.0 22. 20.4 00.0 02.4 
62.0 19 .19 .8 -32,0 -14.0 4.9 27.9 27,0 28.1 24.3 28.3 
63.0 11 .14.0 .47.4 -0.0 15.3 22.7 23.9 23.1 23,0 23.5 
64.0 9 -40.3 .38,5 -1.5 13.5 05.7 14,, 16.9 15.3 16.9 
65.0 9 .45.0 -23.6 -7.0. 0.5 5.5 5., 5.9 6th 4.0 
66.0 -17.0 -8.5 1.2 i.s 13.1 13.9 11.2 13.' 
67.11 4 -61.7 4,0 18,3 19.5 19.0. 19.7 19.7 19.7 
68.0 9 .30.2 P0*10th. 0* wOod from the right (195°) '4• 7' 5.7 6.0 6_fl 7,0 7.9 
60.0 5 .41.9 Neg3tive 0* wind from *10 left (015°) 7,0 7.4 7.4. 7.6 7.5 7.5 
70.0 .40.6 . ' .6,0. 19,0 1'.9 92.4 12.6 10.6 12,6
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 13.8 
DATA SOURCE AUGUST 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD-OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rs) - 
EASTERN TEST RANGE SERIAL COMPLETED Ott 27km PATRICK	 APR, 7 28	 4 N 80' 36 RI JAN. I, 1956 to NOV. 17, 956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 km CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 18, 956 to DEC. 31, 1967 RAWINSON2E FLORIDA - 
ROCICETSONDE 28km op CAPE KENNEDY, 5 2829' N 80' 33' W JAN. 1,1960 to DEC. 51 1967 FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUU MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(KU) 080 SPEED	 (DEal 0.135 1.000	 2.280	 5.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.665
MAX	 DIR 
SPEED IDEa) 
Sri 749 -9.0 -3.9 -3.5
-2.7 -1.3 0.3 '1.3 02.6 03.6 •5.8 .7.9 '12.0 
I'O 799 1I.0 10.9 -7.6 5.6 3.7
.I.9d0.8 03,9 06.6 8.I 0*0.! 0*4.9 827,0 
2 . 0 199 -9.0 -8.9 7.5 -6,0 •9.3 1•9'0.2 03.8 *6.9 *7.9 *9.5 ,14.9 '26.5 30 .1'45 10.41 6.0 -5.7 '4.5 2. 3'0.3.3.9.6.508..*°9.7 16.9 '21.0 
*'O 749 -9.0 -8.9 7.2 -6.2 9.0
_2•2 '0.2 ''4.2*7.! *9.5 011.5 815.9 • 19.0 5.0 759 12.0 8.3
-6.7 -5.0 -2.5 00.1
'5'4n7•7lO.5,l2.8ol4.y• 18.0 6.0 799 15.0 6.9 -7.2 6,0 -3.0 0.2 •9.l .7.5 I0.3 *13.6 •l5.9 021.5 
7 . 0 799 20.0
-16.9 1!.I
-8. 76•6_9•l_O4•39*7.4*l0.3olq_2,lo,9w25,0 
8 . 0 799 20.0 18.9 11.5 9.9 -8.3 .5.3 
9 'o 740 -25.0 -20.9 13.l -12.1 -9.8
_69 0.7 03.5 .7.9 11.S 0*5.2 024.9 *28.0 10 . 0 744 31.0 28.9 I7.5
-*5.0 .12.7 -1.8
.1. 10'4•3*9•0I3.5016.áwSo.9•q9.o 
11 . 0 199 -38.Q 31.9 2l.6 -18.0 19.5 -91 l•'4 *5.8 010.3 '*5.5 '*9.2 •32.9 •56.O 
12 . 0 744 12.0 -38.9 -27.2 1.5 -16.7
-1 0• " 2.9 5.4'il.6°I6.5019.8 *33.9 •93.3 13 . 0 799 9U.0 -25.7
-21.3 -*6.8 .11,6 -3.5 9.8*ll•3l6.22l.I*29.Vw3o.o 9 . 0 749 31.0
-23.7 -19.9 -*6.2 11.0 3.9 02.6 *8.3 '*3.0 *17.j 21.9 29.0 
5. 0 799 21.0 18.9 16.l -*3.8 -11,8 8.5 3.2 01.5 .5.5 *7.8*Il,2•Iq.q* 15,0 16 . 0 744 J5.5 19.9 12.8 1I.3 9.6 -6.5 2.S°0.6°3.7*5.36.9 .8.9 •io.o 17'O 749 19.L1 i2.9 10'9 -9.2 8.O -5.6 2.* 0.O'2.3 03,3 ''4.2 06,8 *8.0 18 . 1 799 I2.0 10.99.38.97.3 -5.5
-2.7 O3 •0.9 02.5 4.i 07,8 0*0.0 
*9 . 0 759 12.0 9.9 .8.8 -1.8
-5• _3.3 _D.7*0.4*l.5*2,303.7*q.Q 
20 . 0 799 19.Q
-12.9 9•9 -8.9 .7•9 -6.1 3.1
-1.3 -0.2 0.2'l.3 *2.'* *3• 21.0 799 I60 12.910.97.58.3 -6.5 3.9
- l•70''4Q.00.6*I.9*3.Q 22.0 799 12.2
-10.8	 -10.2 -0.9 -7.0 .9,3
-1.6 -0.3 .0.1 .0.6
.1.9 .2.0 23.0 799 16.0 11.5	 -*0.7 '0,6 .7.5 _9.9
.4.5 •Q.2Oo.9'l.22.8*3,o 
29 . 0 199 -18.0 16.9 12.S	
-11.1 9.6 .7.6 q.7
-1.9 -0.5 .0.0 0.8 *2.9 09.0 
25 . 0 199 '*6.0
-12.2	 -*0.8 -9.8 .8.0 5.1 -2.9-1.0 0.2'0.2*l,9*3.O 26 . 0 799 -1 7. 0 -16.9 12.7	 -11.6 -lo.5 -8.6 5.1 '.2. -1.2 0.50.0*0.9*4.0 
27'O 199 -18.0
-16.9 13.5	 -12.9
-11.4 -9.2 6.I 3.44
_.4 0. S 0Q *5.9 '25 26.0 110 '1'.7 -12.fl -11.7 -11.' .9,6 -9.8 -1.74
-9.', 0., 9.0 3.5 3.5 29.0 113 20.3 .05.8	
-15.' -17.3 .9,4 .6.9 -p.5 -9.7 0.t 8.0 4.6 8.7 32.0 113 29.8
-17.9	 -12.' -11.1 -9.7 -9.7 .2.9 0.7 0.8 1.5 2.8 0.2 31.1. 115 25.4 '14.8	 -12.6
-18.6 .9,8
-5.8 -1.0 0.5 5,7 1,9 5,0 5.1 32.0 115 -11.9 -11,8	
-13.' -12.6 .9,0 -5.9 -19.7 1.9 5.s 4.9 12.0 12.7 35.0 115 19.l -18.*	
-12.' -10.6 -74.0 5.2 -8.7 1., 3., 3.9 9.1 9.3 34.0 117 -19.1 .14.0	 -16.7 -18.8 .0,5 '9.9
-1.1 3.2 5.' 10.8 17.1 17.3 38.0 1174 . 10.5 -17.0	
-15.' -14.0 -11.6 -5.7 -1.74 8.0 3.. 5.8 5.7 9.4 3o.0 119 2'.3 .15.0	
-14.7 -17.4
-17.4 _5,9 -I_fl 2.4 4.. 5.8 9.9 8.9 37.0 120 -29.8 -29.9	
-18.74 -16.5 -18.' -5.5
-1.fl 3.1 4.4 8.9 74.0 0,74 38.0 120
-17.0
-16.' -14.6
-01.74 -5.0 -7.19 2.0 3.. 6.9 10.5 10.5 39.0 120 -20.8
-15.0	 -15.1 -14.74 .10.8 -4.6 l.1 I.' 8.7. 5,, 5.7 9.2 
*0.0 119
-2'.0 .'19.0	 -17.9 -15.5 -13.74 -7.8 .i 1.9 5.i 3.74 5.7 5.9 41.0 117 21.2 -21,8	
-19.' -17.1 -13,8 -9.4 -.4 0.4 1.-I 2.8 7,5 7,5 42.0 117 21.3
-20.7 -17,7
-14.' -8.2 1.i 0.' 4.v 44,0 6.6 6.9 45.0 117
-24 .74 -21.0	 -20.1 .18.8
-15.4	 -9.7 .1.1 3.8 6.1 7.5 9.8 48.2 44.0 115	 -21.7 -27.0	
-21.' -19.7 -14.0	 -7.5 .0,4 4.5 7.8 0.0 15.7 15.4 45.0 114 -28.2 -21.8	
-10.8 -17.5
-17.7	 .6.8 -9.2 3.7 7,n 10.0 19,0 10.0 46.0 11.1 '24 .5 '114,9	
-19.' -16.0 -13.8	 -5.6 8.4 5.9 )fl. 10,0 14.5 14.5 4 7.0 110	 28,2 -25,0	
-25.2 -17.7 -17.8	 .4.1 fl,5 7.3 8.o 9.84 13.0 13.74 88.0 110 27.7 -26.0	 -23.5 -18.7 -10.0	 -5.0 s_i 6.9 11., 10.0 14.0 14.2 49.11 108	 .37.7
-32,8	
-20.5 -29.3 -10.3	 -5.0 7.5 7.9 10.0 u.n 13.0 13.0 56.0 105	 34.2 -27.0 06.' -23.8 13,0	 .8,0 4.1 0.4 19,5 16.9 17,9 17.1 51.0 105	 -41.6 -28.0
-27.6 -19.7
-17. 5	 .9.5 3.74 10.4 17.4 10.9 22.8 22.3 52.0 99	 -59.8 .26.0
-22.8 13.	 ..7 5.4 10.8 15,0 82.9 82_i 82.9 53.0 90,	 . 49.18
-	 -30.8
-24.2
-12.4	 .5.0 6.6 14.' 17.0 35.8 36.1 36.3 54.0 9	 . 4t .6
.25.8 -22.2 '19.8	
-3.4 6.8 1.5 17.8 39.7 39.7 38.8 55.0 83	
-2 7 .7
-22.9 -13.0	 2.9 5.6 13.8 16.s 34.i 36.5 36.6 58.0 75	 '16.9
-26.6 -22.6 17.6	 .'. 8.1 17.9 22.0 24.7 24.8 25,0 57.0 61	 -35.2
-35.6 -28.0
-18.7	 -'.8 10.' 54.5 19.6 20. 00.6 20.4, 58.0 44	 -31.7
-21.9 -19.6 .0.8	 -0.5 171. 21.4 22.8 27.8 28.8 29.9 59.0 37	 -26.4
-16.8 -8.7 2.7 17.1 31.' 37.9 33.7 34.0 38.1 66.0 27	 -10.1
-19.8
-11.7 4.2 21.7 38.7 4'.n 42.4 42.8 42.9 61.0 27	 29.8
-20.6
-11.7 7,8 20.7 32,7 36.5 36.8 37.0 37.0 62.0 19	
-15.5
-9.5	
-'.9 29.0 24.4 24.o 24.7 04.8 24.9 65.0 14	 -18.2
-11.9 0.9 19.5 31.2 31.' 31.8 32.1 32.1 64.5 10	 -16.9
-11.6 1.0 17.7 14.5 14., 14.8 14.9 14.9 65.0 '4	 -1 9 .8
- -17.7	 -t,0 10.7 119.1 12.6 12.5 1.5 10.9 60.0 7	
-1 , _S
-5.0	 -2.74 4.0 16.9 17.1 17., 17.3 17.3 6/.0 5	 .10.7
-7,0 15.8 16.0 16., 16.1 06.4 16,4 68.0 5	 -28.5 Positive 06 wind from the right (195'). '• ' 0.0 0.8 9.0 9.1 69.0 4 0.3 Negotive 16 wind form the left (015'). .4 10.0 80.5 10.' 10.0 10,0 10,9 78.0 4	
-1 fl .3
. -6,0 28.4 22.9 2.i 22.' '2.2 22.2
168
RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 13.9
DATA SOURCE SEPTEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.rI)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 270m PATRICK	 APR, 7 2814 N 80' SAW JAN. 1,195$ to NOV. Il, 1956 RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27 k, CAPE KENNEDY. 5 28' 29 N 80' 33 W NOV. I8	 1956 to DEC. 31, 1967 
RAWIIISONDE FLORIDA 
ROCKETSONDE 28 So op CAPE KENNEDY, 5 28'29' N 80' 33 W JAN. 1,1960 to DEC. 31 1967 
____________ FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTROOYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY 
(RN) RBS SPEED	 (DES) 0.135	 .000	 2.280	 9.000 5.900	 50.000 84.100 95.000 97.720 99.000 99.865
MAX	 DIR 
SPEED (DES) SFC 720 -17.0 9.6	 -7.9 -5,5 .2.0 0.7 00.7 02.7 04.I'6.7 .9.6 010.0 
I'S 720 -22.0 -16.8
-10.9 -8,8 .9.6 -0.6 .3.4 .7.9 ,II.3 .16.9 .28.0 .29.0 
2 . 0 720 2I.0 I9.S .9.7 7.5 .9.2
'0'5'3.7'8.5'II.4' 7.9 '27.0 '20.0 3 . 0 720 19.0 -12.7	 .8.9 .6.6 .3.0 0.3''4.0 0O.8'jI.6 .17.7 •29.0 '29.2 4 . 0 720 I8.0 .11.8	 -0.9 6.7 .3.6 0.3O4.700.9'I2.9'I5.l0244,o'25,o 
5 . 0 720 2I.0 13.8	 -9.6 7,3 4•0 0.4 04.8 0l.4 013.5 '15.6 020.6 '21.0 60 720 2I.0 -14.2	 -10.5 7.9 .4.6 0.5 *5.0 *40.9 093.9 096.2 '20.0 2I.0 7 . 0. 720 23.0 -17.7	
-12.9 -9.0 .9.7 0.3'S.6'II.7'l4.S 017.2 '20.0'2I.0 t'O 720 29.0
-16.5	 I4.9 -10.1 .5.3
-0.9 '6.3012.7016.30 18.7 '29.0 °25.0 9.0 320 -30,0 -16.7	
-13.5 .10.0 .6.1
-0.3 ,7.44 .15.5 .10.1 .20.? .25.0 '26.0 I0'O 720 -32.0
-19.2	 -16.3 13.0 -7 0.2 '9'I'I5.3 '20.I'22.3 29'o 30'l II'O 720 35.l 23.7	 -18.0 -14.8 .8.9 0.2'9.3'17.I019.0023.9 '28.0 '29.0 IZ . 0 720 32.0 27.3	 -23.1 -17.0 1 0.2 '0.0'I0.2'I7.S'19.9'23.9 '29.0 '30,0 3 . 0 720 34.0 -27.5	 -29.1 -20.5 .10,8 0.2 '9.6*17.3 070,3 *23.4 .27.0 '28.0 4.0 720 37.0 -27.7	 .23.6 .19.4 .I,6 0.6 00.9 0144.5 016.9 *98.9 •26.0 '27.0 I5'O 720 -27.0
-20.9	 -10.9 -16.3 .9.4 1 .0'5 . I •'I2.9'I.O'23.O . '24.0 10 . 0 720 18.Q
.19.7 -12.0 .7.5 I.3 '2.8 '6.3 00.4 010.8 22.0 '23.2 17 . 0 72.0 I7.O 11.8	 I0.4 8.5 .5.6 1.4 01.5*3.8 '5'3''3'I2.0' 13.0 18 . 0 720 16.0 '.o	 -9.2 7.3 9.9 I.7 00.S'2.9'4.7'5.7 '10.0 011.0 19.0 720 12.0 9.4	 .7.9 -6.4 .4.9
-2.3 .0. l'l .7'3.l' 9 .4 010.0' II.? 20.0 720 11.0 -0.8	 -7.7 6.7 .5.0 -2.6 0.3'I•O'2.2'3.5'5.o'6.g 
21 . 0 720 12.0 8.9	 .7.8 -6.8 -5.4 -2,7 -o. S'o.S'2.Q'3.4.7.Q
.8.0 22 . 0 720 I2.0 .9. .4.44 7.9 -5.6 3.00.6'0.20l.4'Z.6'3.704.Q 
23 . 0 720 I 7.0 -9.6	 -0.6 7.7 -5.8 .4.2 -0.8 -0.0 0.6'I .9 '5.0 °8.0 24.0 720 16.0
-10.2	 -9.1 .4.0 .6.9 -3.7 I.00.U'0.9'2.I.'4.0'5.0 
25 . 0 720 .45.0 1I.5	 .4.9 .4.1 .6.8 4'0 1.I'0.l'0.9'I.9 •4•l 05.0 26 . 0 720 -13.0 1I.44	 -10.3 -9.0 .7.3 .4.3 -1.4 •0.2,0,5 *1,8 '4.0 05,0 
.27 . 0 720 - 4 9 ,0 .42.9 -10.0 9.8 -7.4	 .4.3 -1.3 
28.0109 .47.5 .17,0	 -19.4 .4.7 .7.5	 .48,0 9.7 2.0 4.t 7.fl 11.9 17.0 
29.0 107
-17.9 -11.9	 .12.0 -9,0 -7.5	 '.1.4 -0.2 1.9 2.O 3.' 11.2
.
11.5 30.0 109 .40.1 -9,0 -7.2	 -1.0 0.0 .1.9 6., 4.0 19.5 11.7 
31.0 109 -19.1 -10,0	 -0.1 -9,9 -5,fl	 .0,0 9,1 3.5 4., 9.0 17.6 13.1 32.0 109 .41.1 -12.' -10. 9 -9.0 -6.'	 .9,9 1.0 10.6 09.0 11.0 15.4 15.9 
33.0 104 -12.2 -9.0 -7.0 -9.t -6.0	 -9.0 7,0 44•9 9.. 11.0 13,7 13.7 34.0 109 .47.1 -10.7 .40.1 .4.4 -6.8	 9,4 1.9 5.0 9,0 7.0 11.44 11.9 35.0 ISo -17.9 -10.9 -11.5 -9.7 -7.19	 -0.9 3.' 5.4 7.0 9.0 10.7 10.5 36.9 120 .4I,)o .0.7
-f,9	 -2.0 7,7 19.7 4.' 9.0 11.2 19.44 31.0 107 . 16.8 -12.' .19.0 .4.6 -1,9	 -2.? 3,1 6.6 7.. 9.9 19." 15.4 38.0 104 19.3 ,-11.0 .49,0 .10.1 .5,0	 -p.1 7.5 7.44 9.' 13.0 15.9 17.0 
39.0 106 -15.1 .13.0 -17.9 .0,9	 -2,44 2,1 9.4* 12.0 11.0 17.6 09.1 
40.0 105 -15 .9 -15.8	 .16.4 -11.3 .0,0	 .,9 7,7 44.7 0.48 10.0 1*.S 14.5 
41.0 102 .48.2 -17.0	 -15.7 -14.4 -9.5	 0,2 48.0 9.9 ii., 13.0 144.2 14.6 
40.0 107 -10.4 . -19.' -15.0 .0.7	 .1.5 1,0 .	 9,0 0., j49•fl 95,9 j44_7 43.0 1.92 -1 9 ,9 -20.0 .17.0 -15.7 -11.4	 .4.3 48.0 0.0 19.' 13.0 10.9 19.2 44.0 90 -20-1 16.0 -148.0
-19,9	 -9.2 4.5 0.0 10., 01.0 21.0 22.0 45.0 95	 .45.5
-17.7 -12.9 .7.10	 .4.0 5.1 9.1 10.. 19.9 20.1 20.1 46.0 94 .47.1
-	 -15.' -13.9 .7.0 0.9 6.9 13.0 19.. 29.9 29.0 29.0 
'47.0 .	 8	 .41.5
-12.4 9. -5.9 1.2 9,3 13.5 19.0 20.1 20.5 20.4 48.0 85 .44.5 0. -s.'. .7 7.0 13.0 17.9 19.' 10.0 20.9 49.0 93 .47.5
-13.4 -8,9 .14,0 2,9 12.5 10,, 15.0 17.0 11.3 50.0 RI	 -14.8 -12.5 -10.4 -44,2 1,5 11.6 14.7 16.o 01.' 2,l 22.7 51.0 76	 -15.5 -15.' .4.2 .6,6 4.6 19.5 93.9 10.4 21.9 2.2 22.4 50.0 56	 .49.6 .4,9 .7.7 -2.5 4,4 11.7 15.7
. 
10.0 20.0 20.5 20.'. 53.0 61	 .47.2 -7.7 -0.6 5.9 11,2 I7.1 19.48 19.6 00.) 20.2 540.0 59	 -17.9 -10.7 -7.0 0.1 4,9 10.0 22.9 21., 27.6 29.1 20.5 55.0 55	 -15.5 -7,7 -5,7 .9,9 5.9 11.3 27.' 20., 33.4 34.' 34.0 56.0 46	 -19.7 '7,0 .4.7 -0.0 5.3 17.9 19.7 29., 344,4 34,9 34_9 57.0 .	 37 .4.6
.4.3 -0.7 5.9 17.0 99.2 29., 29,3 23.7 21.7 511.0 31 -40.5 '.2.4 9.' ,1 05.9 20.7 2..' 27.4 22.7 22.9 
5(4.0 22 -5.40
-5.0 .9,4	 10.0 14.4 95.0 19,. 10.5 19,6 19.7 50.0 1. .9
-1.9 4.0 15.3 22.4 22., 23.4) 23.9 23.4 61.0 0	 .10.1
-17,7 5,7 19.1 33.5 33,, 33,7 33,0 33,0 62.0 4.	 -24.3 .42,0 91.0 11.5 14.. 11.7 19.7 19.7 53,0 4.	 -30.2 .10.0 49 4,9 5,9 5.2 5,3 5,3 64.0 2 ..'O,j
-44.0 95 5•7 5,, 59 58 59 55.0 I	 -25.8




1	 22.0 Poo.tgve I, wind from the right
0 (195 ). -24.5 





RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH 	 TABLE 13.10 
DATA SOURCE OCTOBER 
ELETION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (m.t.ra)
EASTERN TEST RANGE 
SERIAL	 MPLETED 0 toG? IA, PATRICK	 AF8. 7 28' 4 N 80' 36 W JAN. I, 956 to NOV. iT, 958 
RAWINSONDE FLORIDA CAPE KENNEDY, FLORID 
SERIAL COMPLETED 0 to 27 ko, CAPE KENNEDY, 5 28' 29' N 80' 33' W NOV. 18,	 956 to DEC. 31, 967 
RAWINSOXI)E FLORIDA 
ROCKETSONDE 28 ho, op CAPE KENNEDY, S 28'29'N 80' 33 W JAN.	 1.186010 DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNANICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER • HUNTSVILLE,
	 ALABAMA 
ALT. NUN MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) •8S SPEED	 (DES)	 0.135 .000	 2.280	 5.000 15.900	 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEO) 
SFC 799 19.0 I29 '.4 7.7 6.2 .4.3 1.M .0.2 .2.2 .3,2 3.9 .6,9 '9.0 
10 144 -16.0 I6.9 14.3 -12.5 -10.3 .6.7 2.S 2.5 06.5 *8.6 040.2 015.9 • 17.0 
2 . 0 744 '4 7 .0 1S.9 l9.2 -10.0 -0.9 .0.0 _S,6 *3.7 *7.9 *9.7 012.5 *16.9 *10.0 
3.0	 - 774 -13.0 -44.6 '9.2 -7.7 .4.2 5.2 .0.0 .0.9 .11.5 .13.0 .16.9 .49.0 
4.0 197 17.0 -12.9 '11.3 9.9 '7.9 -3.9'O.O'S.740.S'43.O* 45.5 •7.9 '20.0 
5 . 0 19'4 I9.l 7.9 12.1 -10.6 '0.0 -9.2 0.3'6.7'II.9'I9.3' 40.7 *22.9 '29.0 
60 794 22.0 99 13.* -11.2 '8.6 .9.6*1.1 08.5 *43.0 I6.6 *19.0 '27.9 028.0 
7 . 0 799 23.0 20.9 15.7 .12.6 -9.8 -'4.6 *1.7 *9.6 *45.6'49.2 *22.5 *30.9 *35.0 
8.0 799 24.0 -24.9 10.6 -15.6 -10.5 .5.1 *2.7 '11.7 *47.9 *21.6 *26.5 033.9 37. 
• 9 . 0 7(4 28.0 -27.9 '24.0 .16.6 12.I 5.3 *3.1 *3.9 020.6 *26.0 *33.5 *39.9 *97.0 
II'S 744 -27.0 23.3 21.3 .10.0 _6•5 *9.5 *16.6 037.6 *30.3 *30.7 '95.9 '96.5 
II'S 799 33.0 02.927'223.0 16.1 -8.3*I.7*48.6*27.9*35.0*II.3*96.9*98.Q 
420 749 36.0 34.9 '27.5 .20.2 -10.3 -9.0 09.8 *49.7 '29.2 036.6094.7 *95.9 99'0 
13.0 707 '43.5 -30.9 26.2 -21.7 -17.5 .8.3 .4.5 *17.3 .25.6 *32.6 .37,9 *92., .95.0 
49•5 709 39.0 3.9 -20.5 -20.0 -15.9 -7.2 03.7 *19.3 *19.9 '26.0 *29.5 *33•9 *39.0 
15 . 0 144 30.0 '20.9 -18,6 -45.9 -12.6 .5.3 *2.8 011.2 *I6.O'18.6 '21.5 •26.'l 29. 
46'S 749 25.0 24.9 16.5 .12.69.7-I.2'I.5*8.4*I4.7*II.317.0029.9*27.S 
47.0 790 '46.0 14.9 10.8 .0,7 -6.7 _3.6 '0.9 *5.4 *0.8 '11.2 '44.5 020.9 027,0 
40 . 0 774 12.0 1 2 .9 '0.0 6.9 5' '3.4 5.3 02.9 *6.4 *0,6 •42.2 '49.9 •26,0 
1 9. 0 144 10.0 .9.9 -7.0 -6.8 '5,6 .3.60.0*4.8*9.6*6.3 09, 149'9'23'O 
20 . 0 799 .9,5 -7.9 -6,0 '5,6 .3.8 0.9*l.0•3.6*5.5*6.V*42.Y* 46.5 
24.0 749 '11.0 1.9 7.0 -5.9 .0.0 1.I *0.7 *2.6 *3.8 *5,7 010.9 *11.0 
22.0 799 12.0 -0.7 '1.0 '6.0 .4.3 I.'400.'4'2.3'3.9'5.I*6.9'9.5 
23.0 744 11.0 10.9 8.8 .7.5 6.4 .0.5 I.'l *0.9 *2.3 *3.3'M.o *5,9 '9.0 
29.0 799 '40.0 0.5 .7.3 '6.0 .9.3 4.6 00.6 *2.6 °3.9'S.I *7.9 'II'S 
25 . 0 744 9.0 8.I '7.4 6.2 -'4.5 I.5 '0.8 *2.9'9.3 '5.5 *8.9'II.Q 
26 . 0 1'49 '11.0 -9.4 0.5 7.0 .'4.8 -1.9 *1.3 03.3 ''4.2 '9.6 *6.9 *8.0 
27 . 0 7q .43.0 'II., 9.I -0.0 6.0 .9.6 I.4 '1.3 09.0 '5.5 *6.1 '6.9* 0.0 28.0 79 .0,9 0.* 4,'4 .7,9 0,5 9.5 7,4 9.0 12,9 11.2 1.9.9 29.0 07 -9.2 -9.' -7.8 -1.9 0.7 6.1 7.7 0., 10.2 10.0 11.0 
30.0 06 -7.7 '7.7 -5. -.2 I .9 4.5 0.9 12., 15,, 14,5 15.4 
31.0 86 -9 .0 -9.1 -44,7 -7.11 '.6 7.7 0.9 17., 19.' 18.11 19.1 
32.0 911 -12.7 .0.0 .16,7 .7.6 7.5 7.7 ii.' 12.n 19.1 10.1 19.9 
33.0 90 -12.3 .6.4 5,A .2.1 '.7 7,4 11.9 11.0 10.' 10.5 10.6 39.0 90 .9.5 .9.9 -6.5 -7.7 7,0 7.7 it., 17., 13.1 01.0 146.1 
3.0 90 -11.5 -17.0 -0.5 .8,0 1.1 7,8 13.t ii., 211., 29.9 21.9 
30.0 91 1'.9 11.8 -0.5 .4,9 1.9 7,3 0.0 11., 12.1 12.9 13.0 
37.0 80 -11.0 -ii .fl 9.9 -9.° 7.2 9.2 19.5 12., 13.1 13.7 13.9 
38.0 0q -15.0 -10.0 -9.9
-9.9 9.11 0,0 12.6 14.0 15., 1F,.fl 16.1 39.0 98 -7.3 -44.4 -5.6 -.1. 1.2 11.9 17.4* 19., 22.1 33.1 23.4* 
40.0 Sc .0.0 -9.5 -4.6 .1.1 5.7 1.3 10.9 20., 26.7 27.0 27.5 
41.0 96 -j'4.4 -7.4 4.3 0,' 5,7 i'.S 19.9 2'.. 23.0 09.5 28.5 42.0 97 -15.1 -9.0 7.I 0.7 6.5 10.6 21).' 23., 25,4 24.1 26.1 
'63.0 97
-1 5 .9 9.' -5.6 1.4* 7,? 16.5 22. 26.6 39,0 37.7 31.9 45.0 94. -14.6 -7.' .5.9 0.4 9.5 14.7 26.' 29.9 33.0 39.5 33,6 45.0 92 -11.9 -6.0 -3.7 1.7 9.9 19.0 27.0 3.0 36.7 37.0 37.7 46.0 93 -1 7 .3 6.9 -2.4 0.4 17,9 II.', 29.8 37.0 36.1 36.0 04.0 47,0 90 .0.2 .6.0 '5.5 1.6 11,7 27.4 29.5 3'.* 39.1 30,1 39,'. 98.0 85 -5.0 .l*.0
-2.9 .? 19.1 25.0 30.4 3.0 92.1 4*9.0 62,4 69,Q 06 .0,5 5,0 -2.0 7.5 14.' 27.7 340.e 30,, 45.7 65.4 45.7 58.0 04. .7,5 -10.1.
-2.0 5.7 15,1 26.9 35.' 47., 47.1 47.6 47.7 
51.5 70 .1.9 -0.6 0.9 2.11 15.8 26,9 36.7 42., '43,2 43.0 59.0 
52.0 75 .4.2 .7.9 0.6 3.9 146.0 29.1 39.1 45., 49.9 49.7 40,3 
53.0 70 -4.5 -2.6 1.5 4,* 15.9 27.9 36.9 43.,. 46.' 411.5 46.5 
59.0 63 -3.3 0.4 2.7 5.0 19.' 28.0 35.9 44.,. 45.0 45.3 43.9 
55.0 57 -2.0 .9,7 -0.1 5.0 1',S 26.0 37.0 30. 45,3 45.7 45.9 
56.0 49 .6.6 -40.5 1.7, 2.' 91.0 21.7 33.6 06.0 40,4 49.0 41,0 
57.0 4 11.3 -6.0 5.3 12.0 25.7 31.0 41., 01.5 01.6 41.5 
58.0 34 -14.5 -10,3 3,7 11.0 29.3 31.1 62.9 92.0 41.1 53.5 
59.0 37 -15.6 1.4 5,5 17.5 21.7 32.9 65.0 45.6 45.9 55,9 
60.0 27 -11.8 .3,9 1,7 17.0 27.9 36.2 49.0 49.4 49,4 99,5 61.0 16 1.2 8.2 11.0 20.0 51.1 59., 51.9 57.0 50.0 62,0 4 1.7 15.0 2'.' 22.5 2.o 25.4 27.4 22.6 63.0 2 2.1 2.0 29.8 25.6 25.. 25.9 24.5 23.5 
68.0 I '.2 7.2 
65.0 1 14.0 16.0 66,0 4 12.9 19.0 67.0 I 4.'6 6.5 
68.0 t 1.9 P.,ttive to ,iod fro, the rig,t (195°). 1.9 
69,5 I 9.6 llegotive 1'. oi.d from the loft (0150). 4.9, 
70.5 I 1.7 12.7
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH
	 TABLE 13.11
DATA SOURCE NOVEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION 'ATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (meSon)
EASTERN TEST RANGE SERIAL COMPLETED 0 to 278,,. PATRICK	 AF9, 7 28'14' N 90' 36 W JAN. 1,1956 to NOV. IT, 1996 
RAWINSOPIDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED Ole 27 8,, CAPE KENNEDY, S 28' 29 N 80' 33 W NOV. 8, 956 to DEC. 31, 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 44o op CAPE KENNEDY, 5 28'29' N 80' 33 W JAN. 1,1960 to DEC. 31,1967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH, AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE,	 ALABAMA 
ALT. NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) 808 SPEED	 (DEe)	 0.135	 1.000	 2.280	 5.000 5.900	 80.000 84.100 95.000 97.120 99.000 99.889 SPEED (DES) 
SFC 720 '9,0 -7.8 -7.0 -6,1 3,9 -1.0 .5,5 .2,2 .3,2 .3,8 .70 08,0 
. 2 720 -20.0 .440.8 .12.2 -9.8 .S.9 -0.9 *3,S *7.6010.8*12.5 022.0 023.5 
2 . 0 720 '1 9 .0 '49.2 -11.1 '0.5 .9.6 .0.'4't.2*9.II2.3°i5.t*2S,026.0 
3'S 720 -18.0 '00.8 -8.0 -• ,q, •S.S°15.l'13.q°17.2'25.5'26.o 
4 . 0 720 '40.0 '43.3 jQ,7 '9.0 .9.3 '5.4 6.8,Il.6*16.2* 19.0 '56.0 °27.5 
5 . 0 720 '10.1 '49,3 -11.5 -8.7 .9.S*5,'4*7,8*i3.2°18,5*21,V '32,0 '33,o 
6 . 0 720 '20.0 '45.8 -12.7 -7.8 -'4.9 0.8 *7,0*45.8 *20.3 *25,9 3I.5'32.O 
7.0 120 '21.0 -16,7 -15.2 -12.0 -5'9'l.6'lI.9*I9.8'23.73Q.9*38.039,o 
9 . 0 720 '31.0 '49,7 -16.9 '03.0 '600 •2.O 12.5 022.5 28,7 *36.2 0.49.0 6o'O 
9 'O 720 '35.2 -22.9 -20.5 .15.5 1'0'3.5015.2'2'I.8*32.6'38.6*69.5*59.5 
II'S 720 '38.0 -28.3 -25.1 10.0 -7.2 ,9.I '1.3 *29.5 *36.8 *49,44 '67.0 .60.0 
11 . 0 720 ''41.0 '29.9 -26.9 -19.5 -8.5 *9,3 19.2 *31.8 '92.2 *97,9 ,7q.g 7S.5 
2'S 720 ''42.0 '27,0 '26'S -20.5 .9.'4 •4.j '20.3 '33'Q 92.7 '54.9 *86.0 *87,g 
13'O 720 37'O -27.1 -23.6 -10.6 7•9*4.7*i9.2*27.8*37.8*'45.7*8'4.5*85,O 
I4'O 720 '30.0 '23.7 'II'S '19.2 -6. 0*3.7*16.5*26.5*33.2*38 .1 0 70.Q*71, 0 
IS'S 720 '32.0 '21.2 -15.8 -1.1.3 -4,1 *3.7 13'8 *21.1 *25.3 *29.6 060.0 *61.0 
46 . 0 720 '24.2 '15,7 -12.7 '9.3 .4.2*2.4 *11.1 *48.7 2I.3 *20,7 .90.0 MI.o 
7.0 720 '20,0 '19.7 -11.1 -8.9 .3.3 .0.5 .8.2 .13.2 .16.5 .08.8 .93.0 ,'45. 
805 720 '45,0 '11.9 '9.1 '6.5 -3.2 *5.40 *5.5l0'l'I2.3'l.9 '22.0 '23.5 
9'S 720 '11 . 0 'B'S -7.2 '5.40 .2.0 '0.5 *44,3 08.2 I0.S *12.7*jB.5* Il'S 
20 . 0 720 '8.5 '7.0 '5.7 -4.1 .2.7 '0.2 *3.2 *6.3 '9.Sl0.'108.5' 19,0 
21 . 0 720 '9.0 '7.2 .5.1 5.40 -2.5 -0.2 *3.1 '6.0 *7,9 *11.9 *17.0 • 18.0 
22 . 0 720 '10 . 0 '6.9 5.9"4.8 .2.6 0.I'3.4 *6.5 *8.7 *05.7 '19.5 '20.5 
23 . 0 720 '11 . 0
-7.1 -6.3 '5.1 -2.'l '0.2 04,0 *6,3 08,0 *10.7 *15.0 016.0 
29 . 0 720 10.0 -7.8 '8.4 -9.8 'Z''40.7°'4.5'7'28.9l0.6'I4.5IS.g 
25'Q 720 I'l.l 8.87.6'5.8'2.3'l.2'5.2*0.l9.8*Il.8'I7.0'I8.0 
26.0 lOU '42.0 '9,2 '7.5 '5.7 -2.1 '1.5 '6.0 09.0 *10,9 *11.7 'p3.5 '14.5 
27.0 120 '03.0 'IO.r.I_ '8.2 '4.9 _.l.S'l.8'6.8 *9.O'II.2*12.6015.5' 06.2 28.0 95 -5.5 .9,9 -2.5 - 1.7 5,' 11.9 j14,9 15.0 l0.e 19.7 144.9 29.0 90 .4.0 -6,7 -3,5 0.1 7,2 19.4 (6.8 19.n 25.! 25.7 25.1 
35.0 90 -7.9 -44.7 '0.9 .4 7,8 144.5 07.0 19.n 53,! 23.9 23.9 
31,0 9t -9.7 -44,7 -2.9 3." 9,7 18.1 17.7 19.o 20.! 20.6 20,5 
32.0 90 -7.9 -5,0 -•,o 2.7 17.1 14.5 19.' 20.n 20.! 2.2 22.0 33.0 92 -'.o '9.' -9,7 2,7 i9 20.9 22.9 27.! 29.! 28,0 34.0 9? 7.) '5.3 '1.'4 1,' 11.' 19.! 22,7 24.8 20.! 20.7 29,9 
3o.0 9, -4.3 -5,7 -3.40 ,1 it.' 29.3 26.44 29., 31.! 31.!, 31.6 36.0 90 .9.9 '9,7 5,5 3.! 10.3 19.7 22.7 37.7 30.7 31.0 31,2 
07.0 91 -7.0 '7,9 -'4,5 2,' 11,5 20.8 30.5 30.0 34.1 37.0 37.3 343.0 95 -10.7
-4,' -3.', 1,0 16.0 21.' 29.3 35.0 40.0 41.4 01,9 09.0 9. '18.1 -7,4 '6,3 7,0 14.1 29.7 3!.' 39., 41.1 61.9 '42,0 
140.0 9.5 '14.1 5,0 -8,14 6,44 13,5 25.6 348.5 37.. 441.1 42.7 '42,2 81.0 93 -17,5 '9,0 '3,44 44,8 17,1 29.8 37,8 60,, 63.7 443,5 43,5 
'42.0 93 '16.5 6.8 '2.6 6,7 19.0 31.6 90.6 41.. 45.1 446,3 446,44 
'43.0 92 -9.5 '44,9 '2,44 9.' 21.0 37,8 88.9 46., 53.1 344.fl 56,0 
'45,0 99 .3,3 (.7 8.2 11,7 23,fl 440,7 51,0, 57,o 59,, 59,4 59,7 
'45.0 97 ,14.i '0.0 7,44 1'4.1 26.5 l4,6 50.7 55.., 57.! 57.9 61,7 
'46.0 84 -5.5 '(.7 10.0 16.' 57,7 '46.' 65.7 72.7 72.0 71.! 73.0 
'47.0 93 -'4.2 5,6 9.6 19,! 00.' 80.9 57.' 73.1 79.l 78.5 79.6 48.0 82 .4.9 '0.! 15.! (0,0 01,0 57,6 60.0 SN,, 70.7 70.7 71,8 449,0 85 -5.9 3.' 12.' 214.' 36,7 57,6 53,0 56,, 77,0 79,0 79,2 50.0 94. -3.7 6,0 9.1 18.0 340,2 53,5 52.' 66.0 66.1 64.44 64.5 
51.0 77 .9,7 40,9 8,0 18,1 39,5 '45.0 60.4 644.0 59.9 70.2 79.9 
52.0 75 '7,9 44,' 9,0 10,8 37,6 40.6 59,7 53.0 72.! 77.6 72.6 
53.0 70 .4,7 7.4 6,3 15.1 31,' 440,3 59.5 67.8 70,8 71.! 71,2 
54.0 61 '4.5 fl.'4 6.7 13.9 37,9 50,7 644.0 57. 74.3 27.! 77.0 
55.5 5, .5.5
-2.5 148.1 33.5 40.6 55.7 62., 62.7 62,8 62.9 59.0 '47 '44.9 '3,0 1,5 12.7 33,5 '47.5 52.7 514.0 50,6 50,9 59,9 
57.0 '45 .1.3 1.7 5.3 18.7 3.9 55,7 59.0 56.n 63.3 63.3 63.6 518,0 38 1,14 9.7 17,0 35,0 95,5 449.4 59,, 59,, 59.9 59.0 54.5 20
-.1 2,5 1.4 34,3 51,6 61.4 65., 65.9 66.! 66.2 60.0 20 -6.44 10,0 26,' 38,7 48,7 0,7,7 56.0 644.7 66,0 6'4,9 61.0 14 0.1 11.6 27.0 5fl.c 70.! 71.0 71.6 71.5 71,9 62.0 10, 6.7 11.2 27.6 55,0, 63.' 63.' 63.9 64.! 644.! 63.0 Il 3.10 8.7 13.5 '41.9 59.8 59., 59.0 60.9 60.7 
64,0 7 -1.0 -0,0 9,5 46.8 57.0 53., 53.3 53.7 53,44 65.0 r, 9.8 25,7 56,0 55.' 53,, 55.7 66.9 56.0 66.0 4 9.5 15,fl 440.' 59.5 49,. 49.3 49.5 40.3 61.0 -9.5 -
------ 9,0 20.2 00.6 20,0, 20.7 20.7 20.7 68.0 . -0.1 Positive i	 wind fro, the right (195') 7,7 60,5 '41.1 59.7 41.8 '41.4 41.6 69.0 4 -21.7 Negetivo is vied from the loft (015). 8,5 149,7 449,2 49. '49.' 40.6 49.8 
70.0 2 '33.5 '33.7 60.0 77.' 77. 711.7 79.3 710.3
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH 	 TABLE 13.12 
DATA SOURCE DECEMBER 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
LATITUDE LONGITUDE RANGE (moOs,,)
EASTERN TEST RANGE 
SERIAL CONPI.ETEI 0 IA 27 k, PATRIC K	 AF8, 7 28' 14 N 80 36 W JAN. ,1956 9. NOV. IT, 956 (CAPE KENNEDY, FLORIDA) RAWINSONDE FLORIDA 
SERIAL COMPLETED 0 to 27 6,. CAPE KENNEDY, 5 28' 29 N 60' 33 6 NOV. 18, 165€ to DEC. 31 1967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 No op CAPE KENNEDY, 5 28' 29' N 8O 33 W JAN.	 I, 1960 to DEC. 31 1967 
FLORIDA _______ _______ ___________________________ _______________________________ 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, ALABAMA 
ALT. NUN 5118	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
(KU) 088 SPEED	 (DEG)	 0.135 .000 2.280	 5.000 8.900 50.000 84.100 95.000 97.720 99.000 99.865 SPEED (DEe) 
5 FC 744 9,0 8.3 -7.8 '0.3 -3.2 I.O '0.8 *2.9 ''4.2 *5.8 '7.9 8. 
I'D 744 '1 9, 0 'I7.9.13.2_Il.18.5 .0 Q.3 •5.2 .9.2 *11.8 • 13.0 'ia.9 24. 
2'O 744 I0 '16.9 '40.7 '9.7 '0.9 _3.600.66.I*iO.2*13.515.8920.9'23.S 
3'o 744 2''42 '7.9 '11.6 '8.6 '6,3 _2.6 03.3 '7.48 '82.8 014.8 *88.0 *22,9 026,0 
4. 0 744 -21.0 
5 , 0 794 '22.0 22.915.2I0.S'7.2 ,2.2'3.8*Il.917.2'22.6'27'5'35.9''4l.O 
6 . 0 744 '50.0 '26. 9_I6.2II,6'7,3_20*9,0*I38*I96 00291'90'9'M90 
7 . 9 744 '2 9 .1 '26. VI6.2-I3'I7' .1.8 *5.8 15.O 028.9 '28.18 '36.0 '94.9 *60,0 
8 . 0 744 '33 . 2 2h.9I8,I_l2,7_7,9_l,7*6,9*l7,7*272335*385*5I9670 
9 . 4 794 '33,4 '31.9 -19.7 -16.2 -10.6 .2' I,7,9,21.231.3039,590.IOSI,9'OS,O 
I0'O 744 '32.0 -31.9 '21.0 '19.2 -12.0 .2,7'9.0*24.3'34'8'91,2*48'2'6I'V'hl'Q 
11 . 0 i'll -31.0 -30.9 -22.7 -19,0 -14.4 -3.1 .9.3076.3'37.9'95.0000.5'63.971.0 
12 . 0 744 '44.0 -28.9 -23.1 -18.0 -13,2 -2' 0.lS.327.3''40.2*48.S S '4.7 '59,9'62 . S 
13'S 744 33.0 '20'9 '22.7 -iS'O -10.9 _I.2	 '15.4 '76.5 39'2 045.8 .02.2 *58,9 *63.0 
I4'O 744 'Z* . 0 '22,9 '15,7 -I 8 . 3 '6.7 .0,3*9.8*24.133.7'40.8'93.2'55.9'82' S 
I0'l 744 '26.0 '23.9'II,2'8,l'4.8'0.2'9'I'2l'IZ7'4'33,5'''43'''4'0 
16 . 0 794 -19.0 'I8.9II.77.29' .0.'I'9.0*I8.I'23.9'29.0'31'7*37'9'90'0 
7. 0 74. '22 . 0 'ID. 9_I2.29.OS.6_0,6*6,4mI4.1*2070238*272*329'900 
88.0 744 '13.2 _I0.I_8.0_4.9_0.8*3.9*II,80l690I9.523I*2690270 
8 9. 0 744 '12.0 _I0.9_8.3_6,7_4,9_I,42,9*8.4*l32*I4400h780229290 
20 . 0 744 '118.0 -12.9 .7.7 _5.7.4.2.I.0*I.4*6.2*I0,0*l3,0*I5I'I79'210 
21 . 0 744 '19.0 -12.9 -7.2 _5.0 .3.9 ,l.8 .1.1 .5.6 .9.6 .82.5 .19.3 .21 .9 .29.0 
22.0 744 -43.0 _7.9_6.0_S.2_4.0_l,900,005,l082*I08I28l79'l90 
23.0 709 '12 . 0 'I 0 .9 6.3 -5.3'4.4 .8.8 '1.3 *5.6 08.4*18.0 *12.8 °i7'4 '88.0 
24 . 0 741 -9.l _8.9.6.8h.9.9.2l.2*2.I*6,59.0*Il.3*I22*I89'200 
20 . 0 lb I8.42 •47.9 9.44 '5.7	 '4.3 _l.l'2.6 *7.S'.I 3.2'I'4.'l7''I'0 
26•Q 74'. '13.0 '1 
27.j5 749 '40.0 -14.9 -9,2 -6.6	 '4.4 _0.63.709.4*I3.0l5.20I8.00l9,9*23,0 
28.0 137 9.18 '.4,8 .5,9 .4,t 0.9 7.0 jS,1 t'4.0 17.' jO.7 27..2 20.5 
29.0 130 -9.2 -5,0 -3.' '7.18 0.2 7,! 19.0 17.1 19.0 19.7 218.5 248.6 
342.0 139 -1 9 .1 -5,44 -1.'	 '14,5 3.0 9.3 144.1 28.4 24.0 26.0 09.0 29.3 
31.0 1480 -1.9 .(,0	 -14.3 3,' 11.' 17.5 21.5 218,0 31,44 39.2 39,5 
30.0 1'8I .18.0 '2., '2.'	 0.4 3.F 17.5 18.5 20.7 26.. 32.5 49.' 145,( 
33.0 1181 _7.6 '4,9 -1,9	 1.0 2.8 14.5 21.' 27.4 29.4. 80.44 181.7 '41.9 
34.0 1447 '..3 -5,9 '5,9	 -2.5 6.1 148.0 20.9 27.3 31.0 36.44 51.6 58.9 
30.0 1441 '15.5 .'4,5 '6.48	 '1,5 8,1 54.! 29.9 24.9 30.* 344,4 34.7 36.9 
36.12 1188 -81.5 -10,44 -5,9	 '2,6 3,9 j18,9 21.9 29.4 37,9 35,44 45,5 45.5 
31.0 1'4I '17,2 .19,44 .5,1*	 -'8.6 3.' 118.4 20.7 29.4 33. 318,44 544.8 5'8.18 
38.0 1181 -19.0 .8,9	 -6.3 8.7 138,1 20.4 31.0 39., 43,7. 50.9 51.0 
342.14 148? .9,5 -5.4	 -7.5 2.44 14.0 27,4 33.9 38.. 81.4 55.! 50.3 
80.0 147
-1 4 .5 -10.44 9,8	 '18,0 3.' 15.0 27.5 35.3 39.0 83.6 47,4 87,7 
81.0 1140
-2 5 .5 -15,0 44.9	 .3.9 7.' 14.0 26.' 33.0 37.8 40.4 '81.7 '81.8 
80.0 1180 -21.6 -14.44 .5,9	 -3.0 7,' 16.5 27.' 30.5 3., 39.6 '81.' '64.8 
83,0 139 '22,0 -13,5 P.'	 '0,7 8.44 17.' 27.' 31.7 39,9 39,8 80.! 40,2 
'4'4,0 1440 -21,0 -18,44 -7.'	 -2.0 9,0 15.0 26.5 314.9 36.5 39.4 81.2 43,5 
'412,0 134 -1 9 .0 -10,4 .9,48	 '1,18 4,9 15,0 26.9 30.5 35, 36.6 85,4 45.7 
86.0 137 -19.8 9. .7.'	 .18,1* 3.2 14.' 27.44 32.9 38.0 39,6 '89.9 85.0 
47.0 134 '15.1 -12,5 .4,9	 -0.0 9.3 19.7 30_2 36.6 90.5 42.4 43.3 43,48 
88.0 134. '25 ,1 -9.44 "44.5	 -2.6 18,m 86.' 39,5 36.4 85.9 88.5 49.6 45,5 
49.0 130 -17,9 -10.8 .17,0	 -1.9 8,44 19.0 59,9 39.5 49,9 49,9 49,0 49,9 
542.0 127 '24 ,7 -13,7 -12.'	 -1.9 5,' 15.9 30,4 40.4 '49., 48.5 89.1 '89.48 
51.0 120 '2.6 -17.4 -15.' -3.9 3.' 17.2 37,9 85.5 89., 50.4 51.5 55.1 
58.0 114 -26.7 -21.9 12.8	 -0,2 5.8 17.' 25.9 43,4 59.9 55,5 55.0 53,5 
53.0 110 -27.6 -22.9 -	 .15, 9 	 .9.3 9,5 16.7 29.! 141.5 5.o 54.5 55.! 55.2 
528.0 102 -1 9 .8 -16,5 -12.7	 -7,9 3,44 16.9 26.' 83.0 548.7 56.6 57.1 57.5 
50.0 57 -59,44 -16.9	 -10.7 1.' 19.' 25.7 47.4 53,0 61.! 61.7 61.4 
56.0 41 2'.3 -17,'	 -12.9 I.' 15.' 35.1 45.5 63., 67.' 67.9 67.9 
57.0 67 -29,7 -118.5	 -13.6 -2.7 12.4 36.4 47.7 55.' 65.5 62.1 62.48 
58.0 58 '8 7 .5 -118.9	 -15.4 -4.4, 11.5 38.5 53.5 58., 57.9 37.7 57.9 
542.0 344 -27.5 .19.1 -7,9 6.9 25.0 51.! 69., 69.3 69.5 68.6 
642.0 20 .32,1 -24.9 -9,9 -9.0 29.5 55.9 79.s 79.9 471.0 80,0 
61.0 15 '32,6 -7.44 -7,7 20.9 79.4 79.n 79.9 19.5 75.5 
62.0 4 0.3 0. 9.0 27.7 97.9 89.5 89.' 49.3 59,3 
63.0 , 1.5 1,0 14.3 16.1 16.9 16.'. 144.4 16.4 
6'8.0 I 11.5 13.6 
Poaltivo 1, wOod from the right (195'). 
Nogotive i. wOod from tIle left (015').
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RIGHT AND LEFT CROSS WIND COMPONENTS 105 DEGREE FLIGHT AZIMUTH	 TABLE 13.13
DATA SOURCE ANNUAL 
ELEVATION LOCATION 
TYPE OF DATA ELEVATION STATION MSL PERIOD OF DATA 
lATITUDE LONGITUDE RANGE (m.ters) -
EASTERN TEST RANGE 
SERIAl. COMPLETED 0 to 27 km PATRICK	 AFB, 7 88' 74' N 80' 36W JAN. 1,1986	 tO NOV. IT, 1956 
RAWINSONDE FLORIDA (CAPE KENNEDY, FLORIDA) 
SERIAL COMPLETED 0 to 27km CAPE KENNEDY, 5 28'29' N 80' 33 W NOV. 8, 956 to DEC. 31, 967 
RAWINSONDE FLORIDA 
ROCKETSONDE 28 km op CAPE KENNEDY, 5 28'29'N 80' 33 W JAN. 1,1860 to DEC. 31 967 
FLORIDA 
PREPARED BY	 TERRESTRIAL ENVIRONMENT BRANCH • AEROSPACE ENVIRONMENT DIVISION, AERO-ASTRODYNAMICS LABORATORY 
GEORGE C. MARSHALL SPACE FLIGHT CENTER, HUNTSVILLE, 	 ALABAMA 
ALT NUM MIN	 DIR CUMULATIVE PERCENTAGE FREQUENCY MAX	 DIR 
1KM) BBS SPEED	 (DEe)	 0.135 1.000	 2.280	 5.000 (5.900	 50.000 84.100 95.000 97.720 99.000 99.868 SPEED (DES) 
50C 6766 -17,0 '10.8 8.5 '4.6 5.I .2.7 -0.0 'I	 .................. 12.0 
I0 8166 '22.6 8.1 '12'S .9.8 7.0 '4.0 00.l'4.9 09.2 *II.9'15.8 °22.2'29.O 
2 . 0 0766 '25.0 IO,31I.39.06.7 .3.3 '2.2 *5.4 *70,0 '13.4 76,6 •23.0 *20.5 
3 . 0 8766 '21.0 '17,8 '11.6 '8,6 '6,0 •3.2 00.5 '6.2 011.8 '15.2 18,8 '26.0 035.5 
9'0 8766 '2 9. 0 '18.0 '11.9 '71.1 '6.7 .3.2 '0.0 07.3 '13.S'I7,5'2I.4 °29'3 °'4I,0 
5 . 0 8766 '31.0 -19.3 '13.2 .9.8 2.2 .3,5 *1.0 .8.5 .75.9 .19.7 .29.3 .33.8 *47.9 
6 . 3 6766 33.0 '23.0 -73,7 70.7 -7.8 .3.6 *1.2 010.1 017.5*22.3 .27.3 •37.8 '62.0 
7 . 0 8766 '2 9 .0 '23.5 '75.4 '12.3 '0,7 -'4.0*I.8'II.720.I'25.5'31.9'93.I'65.0 
8 , 0 8766 '33 . 2 '29.6 -17.2 -73.9 -9.8 4.6'I,9'I2.9°22.6'29.2'39.O*99.3°67.D 
9.Q 8766 35.0 -28.3 -19.6	 -15.3 -II'S -S'4'2.3°15.fl'25'7°32.'4'3''5 053.5 '12.0 
IS'S 8766 ''40.2 '31.5 '22.6	 -18.1 .73.6 '6.6'2.8'16.9'28.635.7"4I.''51.0'7I.0 
11 . 0 6766 -57,0 '33.5 '25,8	 -20.0 .75.3 7. 9'3.Q °I8.5'3I'2'3'.0'' 6,5 '62.0 •°'I.o 
12 . 0 6766 -50.0 '38.0-27.2-21.9-16.7 8.7*3,2079.9'32.3*775.I*96,8*6I.2*87,0 
13'O 8766 "47.7) 3 6.7 '26.0.27.7 '76.9 -9. 0'3.3 '19.0 35.5 036.9 *83.S'58.'$5. 
I4'O 8766 ''43.0 '33.2 '29.0	 -79.0 -10.3 .8.'4 02.6 *76.8 '26'S 037,9 037.8 *'497 021.0 
10.0 8766 -'40.0 '27.3 '19.9 -16.2 .72.8 .1.O'I,8'I'4.'4022.5'29.8*31.S0'4Q.3'6I.5 
16 . 0 8766 '30.0 '21.1 '15.9 -72.6 '10.3 .5.9 05.9 077.7 019.2 '23.0 *27.0 '33.6"48.13. 
II'S 8766 '28.0 '78.2 '12.8 '10,6 -8.6 -5. I'S.l 9.0 75.5 *I9,9'23,2 39.7 *99.0 
18.0 8766 '20 . 0 '76.0 '10.8	 9 
79 . 5 8768 '16.0 .73.74.9.6.8.3•6.9_4.5 5.6''I.l 08.8 I2.O'I'4'7'22.2'27'l 
20 . 0 8168 '1 9. 0 'I 2.,4_9.3_0.I6,9_9,7_I.002,706,b00,30I2,0*18,02S,0 
27 . 0 8766 '20'S '73,2 -9.6	 -0,3 '7.2 .'4.8 .7.3 '2.0 .5.4 07.8 010.1 '15.6 029.0 
22 . 0 8768 '37.5 '73.4 '10.3 -8.7 '7.1 '5.1 -7.5 '1.6 0'4.9 °7.2''.S 015,6 '25.5 
23 . 0 8766 '27 . 0 '15'4 '70.4	 9.I'7.l -5.3
- 
'I.6'I.7'S.0'7.2'.S'I8.I '26.0 
.29 . 0 6766 '20.0 I'4'3'I0'69.11'8 S'0I.7'2.I'5'6'7.6°''''I6'0'2'4'0 
25,0 8766 '10.0 I'4.2 '11.0 -9.8 '0.5 -5.8 -1.9 .2.5 .6.3 .8.9 .70,7 .75.7 .25.0 
26'O 8168 '22.0 '79.5 11.4 '10.2	 '0.1 '6.2 -1.8 *2.8 I.I'9.5 12.0'77.3 *28.0 
27 . 0 8768 '23'S '16.2 '12.2	 I0'7	 9.2 .6.4I.7'3.2'7.B'IS.7'I3.'4'2I.0'35.5 
20.0 7190 -85.5 .55,6 11,0	 -19.9	 .9,1 .4.7 -0,9 7.7 11.5 18.1 16.9 31.48 zs;o 
29.0 1224 '20.5 .17.' -19,6	 .10.8 -9,9 -6,0 .0.1 7.9 12.6 15.fl 17.5 26.1 26.1 
30.0 124 4 -20.9 _15,' -11.0 .59.9	 .8,8 5,0 0,7 0,2 16.4 17,8 20,9 06.7 278.1 
31.0 1251
-25.4 .18.0 -12.7	 .17,6	 .9,0 5,6 1.1 10,7 16.7 19,1 21,9 35.1 39.5 
32.0 127M -16.7 .10.1 -17.7	 -10,7	 '9,1 .5,6 7,0 11.7 17.9 20.4 26.9 32..1 181.1 
33.0 7294
-1'.7 -17.7	 -10.7	 .8.0 -5,7 3,9 11.6 59.5 27., 26.6 49.0 '81.9 
34.0 1316 '21.5 -20,' .15.6	 '17.9	 -9.6 -6.9 0.7 17.1 18.4 27.0 26.4 36.' 51.8 
35.0 7330 -28.0 .20.7 -10,9	 _j9,6	 -11,4 -6,0 0.9 11,9 10.5 23,0 29.7 34.0 35,0 
36.0 7333 '2 7 .3 .20.0 -14.'	 -13.'	 -17.' .7,6 0,0 10.0 10.1 29.' 27.2 35.2 '85,4 
37.0 7334 -21.1 -27.' -14.8	 -14.9	 -12.0 .7.9 9,1 11.0 20.4 25.8 28.0 36.2 54.4 
38.0 1344, .21.0 .10.0	 -16.9	 .12,1 -7,0 0.0 17,5 22.0 25.7, 30.0 '45.2 51.0 
39.0 7350 -25.1 .23.2 -17.7	 -18.7	 .10.6 .5,0 0,5 12,0 28.1 29.9 32.8- 41.6 50.3 
40.11 7357
-2 7 .7 .21.6 .17.0	 -15.'	 -13.9 .8,7 0.3 13.0 24.1 30., 33.8 45,2 47,7 
41.0 1357 -32.7 -00.2 -29.1	 -17,0	 -15.fl .0.7 0.7 18,8 25.0 30.0 35.0, '*8.2 48.7 
42.0 73478 .37,3 -22.0 -10.7	 '13,4	 -16.7 '9.' 0.6 16.0 20. 37.' 37,3 '83,2 409.5 
43.0 7330 '20.0 .25.2 .23.2	 -19.7 .15,0. _-1fl.fl ----- 1.5 17,9 27.7 03.o 41l. 57.2 54.2 
'84.0 9322 .20,1 -25.' -27,9 -19.' .14,7 -.48 '.' 17.° 30.7 37.8 448.0 57.6	 . 59,7 
42.0 7305 -29 .2 -27.2 -27.0 '17.7	 -18,8 .9,8 1,78 19.0 31.0 36.' 46.0 63.6 67.7 
46.5 7287 '25.2 -27.9 -23.9	 .17.8 -18.7 -7.6 4,3 01.7 33.' 09.0 52.1 70.5 73,7 
41.0 1268 -29.0 -28.1 -27.0	 -16.'	 -13.7 .6,0 5,0 20,7 30.0 '42.0 55,6 73,3 79,6 
'46.2 7234 '.30,5 -29.' -2'.'	 -18.'	 -14.' -6.6 5.4 22.0 35.' 49., 57.9 70.3 71.71 
49.0 1216 '37.7 .37,6 -25.6	 -19.'	 -13.9 - '6.7. 5.7 23.4 37.7 489.5 55.8 71.4 79,2 
53.0 1170 - 784.3 .35,6 -24.6	 -19.'	 -13.17 .4,0 5,0 20.0 37.0 47., 59,2 56,3 57,3 
51.0 1131 -63.0 .44.7 -24,2	 -17.5	 -14,3 -5,8 6.0 24.8 36.1 88., 51.' 60.1 70,4 
52.0 7077 -57.9 .57,6 -26,1	 -1°.'	 14.0 .6,7 4.7 23.' 371.5 47.0 51.' 53.4 72.5 
53.0 lUll -54.9 -54.6 -27.3	 -20.3	 .11.1 -7.3 4.3 23,7 37.7 47.. 52.8 52.6 71,2 
54.0 929 .56.7 .07,7 -26,0	 -27.9	 -16.9 .7,0 4,5 23,9 39.6 50,0 54.6 67.7 77.2 
5.0 840 '51.0 .37.5 -27.5.	 -22.5	 -17.9.__,a,.0.._ ..5,4. 23.5 40.3 49.0 544.1 63.4 62.9 
55.0 743 '786,9 _34,fl .271,0	 -28.9	 .17.4 -0.1 5.' 24.0 39.0 40,fl 54.9 64.0 67.9 
51.0 640 -59.0 -31.6 .26.1 -19.3 -9.3 6.2 25,4 41.0 47.6 53,7 14.2 75,4 
58.0 514 -'..1 -32.8	 .20.1 '20.0 -10.0 5.4 20.1 41.7 47.7, 54.78 71.' 77.7 
59.0 39.5 -52.1	 . -39.7	 -26.1 -19,3 -jO_I 5.2 26.0 43.7 49.7 57.l 571,3 69.6 
60.0 273 -54.7 -31.6 28.8 -24.7 -17.7 4.7 29.8 47.71 471.0 570.3 79.5 90.9 
61.0 196 '34.8 -	 .	 - -33.6.	 -27.4 -24..1 - .,05.8._.__ 3,5 32,6 45.', 57,8 71,7 78.1 79.5 
62.0 127. -42,0 -35.'	 -30.' -28.4 '16,7 0.7 27.71 45.9 67., 53.' 90.1 89.3 
63.0 74, .58,3.	 . .299,3 37,1_l4,° --- 6.0 27.0 446.! 50.0 60.2 60.8 65,R 
64.0 44 789.3 .39,0 -32.6 '11.7 4,5 25.0 47.6 50.9 52.7 55.3 53.8 
64.5 34.. 3A.G..- -20.-I..... -21,.0_--. 1,9 20.3 49.7 55.i 55,6 46.0 56,0 
65,5 24 '31.9 -33,9 .15.8 5.0 22.4 '42.6 49., 48.8 49,5 49,5 
61,0 .......24.. .93.1.. --3F'-,7----20,.P---------5,c--- 10.0 28.8 46.6 47.! 47.4. 47.8 
68.0 24 -30,7 7009tOv, 1. wlod from the right (195') '27,' '0.0 27.8 47.0, 75,u 75.0 76.1 76.2 
69.0 26
-2 1 .7-- Neg°ttv' 0. 01.2 from the left (015'). '27,7 -	 17.0.__ 0.0 23.0 33.7 489.0 49.0 49.1 '89.4 
70.0 24 '37 .2 -37.7 22.fl '.5 27.7 40.9 69.8 70.9 70.3 70.3
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